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HE JOURNAL herewith presented to the 
public has come into existence from the wide- 
spread and growing interest in the subject of 

ELECTRICITY in its present manifold application and 
employment. 

We are hardly more than at the beginning of a 
development whose end, in the variety of its practical 
forms, it is impossible to foresee or conjecture. Its pos- 
sibilities already declare themselves to be infinite. It is 
the mightiest spring on which man has yet laid his hand. 
The wonders it is destined to evoke are as unimaginable 
as they are unknown. 

Now that Electricity has left the speculative field and 
entered the practical; or, rather, now that its full philo- 
sophical force has been turned, and is sure to be increas- 
ingly turned, to the use and benefit of mankind, we may 
look for it in every department of human interest and 
necessity. 

The invention of the telegraph is already an old story, 
though within this generation. The men are not yet on 
the borders of old age who remember, in their young man- 
hood, the tardy, reluctant, almost accidental, appropriation 
by Congress for the first wire between Washington and Bal- 
timore ; who were thrilled by the first prophetic message 
which passed over that earliest electric highway, from the 
fair fingers of Miss Annie Ellsworth. It is almost within a 
quarter of a century that the same electric highway was laid 
over the great submarine plateau between the old world 
and the new. And now the stupendous wonder of that 
hour—the practical annihilation of time and space—has 
become the commonplace of this. The novelty and ex- 
citement have passed away, but the improvements in tele- 
graphy are so rapid and continual that the story is being 
constantly repeated in new and fresh forms, widening and 
opening on every hand in practical interest. It deserves a 
chronicle by itself. 

The invention of the Telephone and the Microphone— 
the telescope and the microscope of the world of sound— 
though but of yesterday, have already left far behind the 
astonishment and romantic sensibility which greeted them. 
The one has entered and become a routine part of the every- 
day business necessity; the human voice making itself heard 
from afar at every commercial center and extending itself at 
will to any point on its circumference. The other, already the 
familiar friend of science, is reporting the hitherto unheard 
voices of nature to ears who are learning its various lan- 
guage. These, as yet, are only at their Baltimore-and- 
Washington stage. The whole miracle has not been wrought. 


The business world and the scientific world are alike await- 
ing that equally rapid series of improvements which will, 
in their turn, silence even the noise of the ocean when 
man would speak across it, and make the still earth give 
forth a roar as of a gigantic sea-shell when he would listen 
forit. And these improvements, at every stage of their 
occurrence, will demand their record. 

The Electric Railway, a just accomplished fact onan ex- 
perimental scale, between the Champs Elysees and the Ex- 
hibition building of some of the latest triumphs of electrical 
science and invention ; the Electric Boat, still waiting for 
the one missing link, before it is fairly born of the labora- 
tory and becomes a new denizen of the deep ; the Electric 
Elevator, already in successful use and soon to become fur- 
ther known; the Electric Clock, by which all the time-pieces 
of a kingdom will strike the hours synchronously in their 
locality and with the precision of the sun: all these are 
promises yet destined to be fulfilled; infants which will 
have a voluminous history before long. 

Last, but not least, the Electric Light, has come home, 
not only to the business, but the bosom, of the whole civi- 
lized world. 

It is an interest, which, like the sunlight itself, permeates 
everywhere and is felt by everyone. For the time it is 
the nearest in practical importance to the public. The 
furtherit extends along the public streets and spreads into 
manufactories, shops, private dwellings, everywhere, the 
more will invention and contrivance have to follow it, and 
the more will the people desire to be kept abreast with its 
progress by a faithful, popular and scientific account of 
every step it makes on the way. 

To this subject, for the moment of such universal and 
practical interest, THE ELECTRICIAN will, of course, give 
especial attention. It will seek to illustrate the superiority 
of the Electric Light over every other mode of illumi- 
nation, not only in intensity, power, and volume, but in 
cheapness, safety, and applicability to every use, public 
and domestic, as well as in departments of activity which 
have hitherto been limited by the going down of the sun. 
If this wonderful illuminant has not only begun to 
mount guard upon the sea, in the light-house, and at the 
mast-head, but even to venture upon such delicate tracts 
of art as the canvas of the artist and the sensitive plate 
of the photographer, to what further invasions of the 
domain of darkness and to what further niceties of ap- 
propriation may it not be expected to descend! 

Two years ago America was far behind Europe in 
solving the great problem of electric lighting, both in 
the variety and perfection of dynamo-electric machines 
and the number of lamps suggested. To-day her inven- 
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tive genius places her at the front. She has found the 
most efficient and economical way of converting mechan- 
ical power into electric energy. The generator contrived 
on our soil evolves an electric current capable of sub- 
division, supplying a series of lamps in one circuit. A 
self-regulating lamp, durable, economical, and easily kept 
in order, adapted to this circuit, burns independently of 
all the others in the series, so far as its extinction or dis- 
turbance may affect them. To complete the require- 
ment an automatic method has been devised to regulate 
the supply of electricity and to make the current exactly 
equal to the varying demands of the circuit. 

This invention now leads the world, as is proved by 
its acceptance in England, France, Belgium, Austria, 
Russia, Italy, Spain, Norway, Sweden, Denmark, etc. 
Other inventions and improvements are treading close 
upon its heels, and the mind of the country is fairly awake. 

An Indiana city enjoys the honor of having been the 
first in the world to light its streets wholly by electricity, 
and the city of New York, for awhile so tardy and behind- 
hand, has now two huge central stations of power and dis- 
tribution in process of construction under business man- 
agement on a most gigantic scale. The lights are beginning 
to flash out everywhere, on the public squares, on the 
streets, in private houses, and wherever night traffic 1s 
carried on. We recently counted over one hundred and 
forty lamps on a single thoroughfare, within a space of a 
mile and a half. 

These are, at present, the foremost manifestations of 
the subject of electricity in which the public are deeply 
and practically concerned; but, we may be certain that 
it will open in other directions, of equal moment, to be as 
widely recognized and appreciated. 

It would seem to be high time that the country of 
Franklin, of Morse, Edison, Maxim, Bell, Brush, Weston, 
Hughes, Fuller, and of many another great name іп 
Electrical Science, should be represented by a paper 
that would register the triumphs of genius and enter- 
prise in this department. 

It is with a view therefore of meeting what has now, 
in its turn, become a literary necessity, that the present 
Journal of Electricity is issued and asks the patronage 
of the American public. 

It has been established under liberal, enlightened, 
and independent conditions, and will be devoted exclusiely 
to the field indicated by its name. 

Its columns will be open, not only to the record of 
inventive activity in Electrical Science, but to discussions 
and contributions upon every branch of the subject. 

Communications bearing upon both speculative and 
applied electricity are solicited from any competent quarter. 

All this is but the commencement of a system which 
will soon be universal, and do its part in revolutionizing 
society, modifying our habits and customs, and opening 
new fields of activity, as much as the already increased 
facilities of conveyance, intercommunication, and water- 
supply—not to speak of its great twin-enterprise of this 
very moment in the metropolis, the distribution, also from 
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a central station, of steam-heat in pipes, by which, as it 
will turn out, as ZigA£ and its conveniences will be poured 
into our dwellings, offices, and factories, all fre and its 
dangers will be banished from them. 
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THE COLLINS SYSTEM FOR UNIFORM TIME. 


HE Compagnie des Chemins de Fer de Г Est has intro- 
duced a method for having uniform time at all its 
stations. 

Three methods may be used for regulating a series of 
clocks by electricity: 

т. When a principal regulator advances a certain num- 
ber of seconds it will cause an electric current to be 
emitted. This current will put on by a certain angle the 
handles of a series of clocks that are in the same circuit. 
As the motive power is furnished by the electric current, 
the clocks do not require any special mechanism. 

2. À motor mechanism may be applied to each clock. 
The electric current will throw it out of gear. 

3. Each clock has an independent motor mechanism, 
and the time can be given to all of them periodically, or, 
in other words, bring them into relation with the principal 
regulator. 

This last system is the only one that is applicable to 
railroads, because it allows the telegraphic lines to be used 
without inconvenience. The other systems would necessi- 
tate special lines for each clock and the carriage of an 
electric motor. 

In the Collins system all the clocks, including the regu- 
lator, have a commutator connected with their works. The 
commutator on the regulator closes the circuit connecting 
the clocks a few minutes before the regulating time (6 P. M., 
for instance). А5 soon as the regulator marks six o'clock, 
the commutator begins to work. All the clocks, it must be 
said, are to have a tendency to be fast. 

The commutators in the other clocks close a derivated 
circuit in each at the precise moment that the regulator 
marks six o'clock. An electro-magnet is in the circuit, and 
this, under the influence of the current, acts on a lever that 
is furnished with a pin. The pin is inserted between the 
teeth of the escapement wheel, and stops it, while the pen- 
dulum continues to oscillate under the acquired impulsion. 
As all the clocks are fast, and as there can be only a few 
seconds difference in time when the regulating periods are 
not too long apart, it follows that a clock will mark six 
o'clock a few seconds in advance, but as communication 
with the pile will be made a few minutes before by the reg- 
ulator, the electro-magnet will act at once and stop it. 

When the regulator marks six o'clock, it will interrupt 
the current. The electro-magnets will consequently let go 
their armatures, and the clocks will begin to run again at 
six precisely. 


Amherst College has introduced the Electric Light. 
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CONSTRUCTION OF THE SECONDARY BATTERIES OF 
GASTEN PLANTE. 


HE physical laboratory of which it is our purpose to 
give a description is situated in the “rue de Rueard," 
Paris, at the end of a courtyard. 

This laboratory, founded by the managers of the jour- 
nal Z' Electricien, is especially designed for scientific and 
industrial researches. 

During the past few months the construction of sec- 
ondary batteries of Mr. G. Planté, have been studied, their 
importance becoming more and more apparent as the appli- 
cations of electricity are augmented. 
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acidulated with rs of pure sulphuric acid. 

The battery thus formed is closed with a cork covered 
with matsic, and surmounted by a small yoke of wood 
permanently fastened, and into which are inserted two con- 
nections of copper which are attached to the positive and 
negative sheets of lead. 

There are thus constructed in the laboratory of 
Z' Electricien secondary couples of very light weight, of 
very thin sheets of lead and of large surface, apparently 
giving very surprising results, but of which we are unable 
to speak further until experiments of measurement have 
been made in an exact manner. 

Accumulators of different systems are also studied here. 

The secondary batteries being constructed are then 
charged by means of an electric current. 


Laboratory of L'Electricien."' 


General attention having been directed to these bat- 
teries, it is thought that our readers will peruse with interest 
a few details of their construction. 

The manufacture of secondary batteries comprises, 
tst. Their construction, properly speaking. 2d. Their 
charging under the action of an electric current. 

Our first figure represents the laboratory proper, where 
the batteries are made. They are begun and finished in 
series of sixty, each weighing about 10 kilogrammes. 

They are constructed according to instructions given 
by Mr. G. Planté, in his Researches on Electricity, and 
according to the verbal instructions of this celebrated elec- 
trician. 

These batteries are composed of a cylindrical glass jar 
in which are enclosed two plates which are wound spirally 
upon each other, and separated by means of a thin sheet 


Our second figure represents the arrangement adopted 
in the laboratory of Z’Electricien to furnish a current of 
electricity under the necessary practical conditions. 

The current is produced by means of two Gramme ma- 
chines operated by an Otto gas engine of four horse- 
power. The first Gramme machine, that seen to the right, 
is one of the Class A, which is used in the charging and 
formation of the secondary batteries. 

At the side of this machine is one giving alternating 
currents and which is used for different experiments. The 
first Gramme machine is operated through induced currents, 
but a smaller machine may be employed for this object, 
serving thus as an exciter. 

The charging of the Planté secondary battery may be 
effected under the influence of currents furnished by the 
Gramme machine, but as the currents are very intense, it 
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is necessary that a special arrangement should be made and ELECTRIC LAMPS AT THE INTERNATIONAL 


that resistances should be interposed in the circuit. 
There may thus be charged at a time a large number of 
elements. either arranged for quantity or intensity. 


The arrangements which we have endeavored to suc- 
cinctly describe may serve as the model for a workshop for 
the construction of the secondary batteries which are now 
soon to emerge from the domain of experimental science, 
to take a place in that of industryand practice. 

The laboratory of ZL’ Electricien comprises also three 
other parts which we have thonght unnecessary to represent 
by engravings. There are executed in them various experi- 
ments; notably the measurement of electro-motors and incan- 
descent lamps. 

The French and American engineers work here regular- 
ly, having at their disposal water, gas, electro-motive force, 
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EXPOSITION OF ELECTKRICITY.* 


T present we intend simply to give a methodical 
classification of the different systems of electric 

lamps exhibited at the recent exposition in Paris, with a 
view to facilitate the study of them, without having any 
opinion on the respective merits of each. This classifica- 
tion seems to be the more needed, as in all those which 
have hitherto been made, there have been taken as the ba- 
sis of classification characters, which, so far as the working 
of the several lamps is concerned, are of purely secondary 
importance. True, when these classifications were made, 
it was not possible to study so closely as we can to-day the 
inmost structure of each apparatus: but now, when inven- 
tions are multiplying, we are compelled to dissect, so to 


Machinery Room of L’Electricien.”’ 


that is to say all the elements necessary to ensure the suc- 
cess of their researches. 

The laboratory of L' Electricien is an example too rare 
with us. A beautiful scientific undertaking founded by pri- 
vate enterprise ; we have thought it our duty to bring it to 
the attention of our readers, hoping that we may be able to 
present to them the work which may be therein executed. 


STILL ANOTHER ENGLISH TOWN has adopted the tele- 
phone. At Canterbury, capital of County Kent and seat 
of the first archbishopric of the realm, telephonic communi- 
cation is about to be established between the gas-works of 
Castle street and the Hydraulic Basins of Wincheap. The 
line will be eleven hundred yards long and will be laid in 
the earth, enclosed in tubes of iron. 


speak, each one, in order to discover wherein it differs 
from those which went before. 

All apparatus whatever which transform electric energy 
into light are distributed into two classes, viz.: 

1. The voltaic arc. 

2. Incandescence. 

This primary division, which has always been recog- 
nized, nevertheless is not rigorously exact, for between in- 
candescence and the arc are certain systems which are to 


be referred to both. 


THE VOLTAIC ARC. 
Voltaic arc apparatus are of two kinds, viz.: 
A. Carbons arranged in a continuous line with each 
other: these are lamps, or regulators. 


* Translated expressly for this paper. 
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В. Carbons arranged parallel to each other: these are 
called candles. 
We will examine them successively:— 


A.—REGULATORS. 


The term Regulator is applied to any system in which 
the carbons are kept at their normal distance from each 
other, by a mechanism more or less complex. We might 
distinguish between regulators that are fed by continuous 
currents and those fed by alternating currents; but this 
character is relatively of secondary importance, and it is 
best to base the subdivisions upon the light itself. 

One very clear distinction is founded on the number of 
lights fed by a machine ол one circuit. 

On this basis we distinguish: 

а. One-light, or monophote voltaic-arc regulators, 2. e., 
those which allow of only оле lamp in the circuit. 

à. Many-light, or polyphote regulators, or, as they are 
often called, Division Regulators, which allow of two, three, 
four, or an indefinite number of lights on one circuit. We 
remark, in passing, that all polyphote regulators can be 
made to work as monophote apparatus, by attaching only 
one lamp to a source of electricity having the appropriate 
power: but the converse does not hold good, for mono- 
phote regulators either work badly or do not work at all 
when many of them are placed in one circuit. The reason 
of this we will give in a few words:— 

а. MoNOPHOTE REGULATORS, In all monophote appa- 
ratus the current is regulated by its intensity: this is the 
peculiarity of this class of apparatus. 

The current, as it comes from its source, traverses an 
electro-magnet and the voltaic arc. Should it grow weak, 
the electro-magnet weakens also, and allows the carbons to 
approach one another. Should it grow stronger, the elec- 
tro-magnet increases the distance between the carbons. 
Every one can see that a system based on this principle 
cannot work when many lamps are placed in circuit. To 
make this clear, suppose we have just fwo lamps in circuit, 
regulated to an intensity of 25 webers. The normal dis- 
tance between the carbons would be for example 3 millime- 
ters ; but after a while it will happen that one of the arcs 
will be not more than 2 millimeters in length, while the 
other will be 4 millimeters ; but the intensity of the cur- 
rent will still be 25 webers. The lamps will have to depend 
on one another, instead of being mutually independent, 
and the light given by each will consequently be very un- 
equal from one moment to another. We shall see presently 
how this difficulty is met. This sort of regulators аге 
suitable especially for producing strong lights, such as are 
needed for light-houses, &c. They are also employed where 
electricity is developed by the pile, for theatres and for 
projections, and in many factories where only one light is 
needed, or where the plant is of the old style, and each 
light has its own generator of electricity. But for lighting 
shops and factories, where a number of lights are needed, 
the tendency now is to simplify the plant by introducing 
more powerful machines, and division regulators. 

At the Exposition were to be seen a great number of one- 


light regulators. Of these some had springs to maintain the 
normal distance between the carbons, as we see in Fou- 
cault's and in Duboscq's apparatus ; in others the positive 
carbon-holder served by its own weight to preserve the 
normal distance, as we see in Siemens, Maxim, Jasper, 
Crompton, Carre, Cance, Chertemps, Burgen and others. 

The regulating is done by means of an electro-magnet, 
or of a solenoid; the currents that feed these regulators 
are either continuous or alternating, but the general and 
distinctive character of them all is, that the distance be- 
tween the carbons is increased or lessened by the varia- 
tions in Me intensity of the current. 

à. POLYPHOTE OR DIVISION REGULATORS.—Every ap- 
paratus of this kind possesses some special contrivance to 
insure the independent working of each lamp. They may 
be subdivided into three distinct classes, viz.: 

a. Differential Regulators; 

à. Derivation Regulators; 

c. Regulators д Фа”? fixe. 

We will briefly explain the principles that distinguish 
each of these, without regard to priority of invention, or 
chronological order. 

а. DIFFERENTIAL ReGuLATORS.—The regulating of 
the arc is here effected by the differential action of the 
main current that produces the voltaic arc, and of a highly 
resistant derivation established between the two carbons : 
thus, their distance apart depends both on the intensity of 
the current, and on the difference of potential at the base 
of the two carbons; and equilibrium is established for each 
lamp, when the intensity and the difference of potentia] 
have reached the point requisite for the good working of 
the lamp. 

In Siemens’s differential lamp there are two selenoids 
that work on one rod; in the Brush and the Weston lamps 
there is only one electro-magnet, but on this are coiled two 
wires that act in inverse directions. We may also mention 
as examples of differential regulators the Tchikoloff, the 
Schukert, the Crompton, the Gravier and the Berjot lamps. 

à. DERIVATION REGULATORS.—In these apparatus, 
which must not be confounded with the differential regu- 
lators, we find the regulating of the arc effected, not by the 
variations in the intensity of the main current, but only by 
the variations in the differences of potential in the lamp. 
There is only one regulating electro-magnet, with fine wire 
and in derivation. If some of the apparatus in this class, 
the Gramme regulator, for instance, have a second electro- 
magnet, in which the general current circulates, that 
second electro-magnet serves only to separate the carbons 
at the moment of lighting, but it has nothing whatever to do 
with the regulating. 

These apparatus possess this advantage, that they work 
with currents varying widely in their intensity, and the 
reason is, because, by the very principle of their construc- 
tion, the intensity plays no part in regulating. 

On this point there exists much confusion of ideas 
which it behooves us to remove. 

Among the most important of the derivation regulators 
are those of Gramme and of Crompton, which are fed by 
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continuous currents, and those of Mersanne, Gérard, and 
Lontin, fed by attenuating currents. 

c. REGULATION A ÉCART FIXE.—To this class may be 
referred Rapieff's lamps, which were not in operation at 
the Exposition, and Brockie’s lamps, which lighted a por- 
tion of the English section. In the Brokie lamp the re- 
adjustment of the distance between the carbons is effected 
automatically every minute or every half-minute. 


B.—CANDLES. 


In all Electric Candles the carbons are placed parallel 
to one another, and as the waste of the two must be equal, 
they are fed by alternating currents. 

We have to distinguish here: 1. Candles with columbin, 
of which only one type was to be seen at the Exposition— 
the Jablochkof Candle; 2. Candles without columbin, rep- 
resented by the Wilde, the Jamin, and the Debrun appara- 
tus. These three apparatus last mentioned have an auto- 
matic contrivance for lighting and relighting. The pecu- 
liarity of the Jamin is its cadre directeur. АП these can- 
dles are apparatus д “ағ? fixe, that is to say, in them the 
distance between the carbons is not affected by the varia- 
tions in the electrical circulation. The candles without 
columbin are to be referred to the voltaic-arc class ; Jab- 
lochkoff's candles possess the characters both of the arc 
and of incandescence. 

Before passing to the subject of lighting by incandes- 
cence, we must notice, as an intermediate system, the Clerc 
and Burean lamps, better known as the Solar Lamp (/ampe- 
soleil), which is allied to the candle by the nearly parallel 
arrangement of its two carbons, and to the incandescence 
class by the nature of its light, produced, as it is, by a piece 
of chalk raised to a very high temperature, and made incan- 
descent by the passage of the current across the voltaic 
arc established between the two carbons, and which grazes 
its surface. In the case of the candles, as in that of the 
lampe-soleil, a certain number of apparatus can be placed 
in one circuit; hence we might regard them as a fourth 
class of electric light apparatus ду division ( polyphote regu- 
lators). 


INCAN DESCENCE. 


The incandescence systems are far less numerous than 
those which employ the voltaic arc, and hence their classi- 
fication is less complex. They are divided into. 

1. Incandescent lamps with combustion ; 

2. Lamps purely incandescent. 

The former were represented in the Exposition by Rey- 
nier's, Werdermann's (Napoli’s modification), Joel’s, and 
Tommasi's apparatus. All of these consist of a carbon rod 
resting lightly on a lump of carbon or an irregularly-shaped 
piece of metal, thus producing imperfect contact. 

Pure incandescence is represented in four systems: 
those of Edison, Maxim, Swan, and Lane-Fox. In all of 
these we have incandescence of carbon, and this carbon 
consists of a very fine thread placed zz vacuo or in a highly 
rarified atmosphere of some inert gas. 

The nature of the current is a matter of indifference 


with incandescent lamps ; they work with either continu- 
ous or with alternating currents. Those lamps in which 
there is incandescence wth combustion require a great 
volume of current, and rise in fenston, while those with pure 
incandescence require small volume, and usually rise in 
quantity. 

To pure incandescence we must also refer Jablochkoff's 
Kavlins, Trouvé's platinum wire polyscopes and Geissler's 
tubes ; but properly speaking these are not electric-light 
apparatus at all, but only objects to be used for study or 
for experiment. 

Such were the general characters of the electric light sys- 
tems on exhibition in the Palais d'Industrie. Later, we 
shall have occasion to pass them in review, and to describe 
them in detail, pointing out the latest improvements that 
have been made in them. 

If some names have been overlooked, we must avow 
that others have been purposely omitted. Thus, it has 
been impossible for us to classify Messrs. Pilleaux and 
Quesnot's /ampe à arc voltaique solide (lamp with solid voltaic 
arc) as they call it, Dandigny's railway tubular regulator 
(regulateur tuberlatre d railway), and sundry other lamps 
more or less perennial, which are put forward by certain 
inventors. Our classification, such as it is, is sufficiently 
complete, and shows in what a multiplicity of ways electric 
energy is now transferred into light. 


DIFFERENT SYSTEMS OF CENTRAL OFFICES 
FOR TELEPHONIC SERVICE* 


HERE isa general impression that the system of tele- 
graphic communication from a central office is asub- 
sequent invention to the telephone service, but the con- 
trary is the case. The system of printed slips was used in 
New York in 1870, and was at first specially for the use 
of lawyers. The first application of a special wire for 
calls was made in this service, and is still known as the 
Law system. : 

These systems were regular networks of private tele- 
graphic communication, as are in the present day our city 
telephonic service. | 

The apparatus known as the Gold and Stock Telegraphs 
was introduced even earlier. The subscribers received si- 
multaneously the changing quotations of gold and stocks from 
a central office. Тһе subscribers were grouped in batches 
of four or six on each wire. The great difference between 
this Gold and Slock, and the telephonic service, consisted in 
the subscribers to the former receiving only a series of 
printed dispatches, without having any means whatever for 
answering. "There is a system of this kind in Paris, under 
the name of Z/cgraphe des Bourses et Marchés, and one in 
London with another appellation, but neither of them 
have attained the development of the system in America. 

The invention of the telephone has given new import- 
ance to the central office systems, for. although America 


* Translated expressly for this paper. 


has precedence in practically applying them, it may be 
said, on the other hand, that the principal European cities 
possess at present a well organized telephonic service. 

There are different methods for placing two subscribers 
in communication and effecting the other requisites of such 
a telephonic service. The following are the principal 
systems: ` 

THE Swiss COMMUTATOR.—A great many companies 
use commutators with vertical and horizontal bars, of the 
same kind as those termed universal commutator in Eng- 
land, and Seiss commutator in France, and which we shall 
call commutators with double entrance. The vertical bars 
are for replying to subscribers, while the horizontal are 
useful for various purposes; placing two subscribers in 
direct communication with each other, or with the central 
office, &c. Metallic pins or stoppers, which are inserted in 
holes at the junction of the vertical and horizontal bars, 
effect these connections. 

The central office has, besides, a set of indicators (one 
for each subscriber), which apprise the employee of his 
services being required. The movements to be made are 
as follows: Subscriber No. 1 calls the central; the 
attendant places pin No. 1 in the hole at the meeting of 
the horizontal bar joined to the telephone, and replies to 
the subscriber; the latter wishes to communicate with 
subscriber No. 5; the central then puts pins 1 and 5 on 
a single horizontal line and thus places the subscribers in 
direct communication. 

When the conversation is ended, subscriber No. 1 in- 
forms the central of the fact, and the two lines are put in 
the at rest position. "There is a great difference in the 
methods adopted by the various companies, and they are 
also affected by the peculiar conditions of each service. 

CALL-OFF SYSTEM BY DERIVATION.—In some instances, 
the line is put in communication with indicator No. 1, or 
No. 5, (the other end of which goes to the earth,) by 
means of a supplementary pin, so that the telephonic line 
1 to 5 has a terrestrial derivation in the central office. 

It is preferable, however, to have special indicators for 
the call-off, one for each of the direct communication bars. 
These indicators have a greater resistance than the others, 
and are given 150, or even 300, ohms. 

A portion of theundulatory currents is derived 
to the earth during the telephonic conversation, 
but is less in proportion as the derivation resist- 
ance 15 greater. It has been found in practice that 
there is no appreciable difference in the telephonic 
reception, whether derivation be altogether stop- 
ped, or one of 300 ohms be applied. 

WITHOUT DERIVATION.—Another combination 
consists in putting the call-off indicator in the 
circuit of telephonic correspondence, and having 
it no longer in derivation. This can be effected 
by leaving the two indicators, 1 and 5, in the cir- 
cuit; but special call-off indicators are better. 
This latter combination is preferred in America for offices 
of 250 subscribers, and two attendants are sufficient. 


In calling off, with or without derivation, the current of ' 2. 
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the entire pile is transmuted by subscriber No. 1, and this 
sets the call-off indicator to work, and notifies the central. 

THE JACK-KNIFE SyvSTEM.— There are other systems 
besides the Swiss commutator which accomplish the same 
purpose. That known in America as the Jack-Knife has 
a peculiar device, from which it derives its name. It isa 
square piece of brass fixed to an upright board by means 
of two bolts. 
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Fig. 1.—American Commutator, termed the Jack- Knife. 


The first bolt 1 terminates in a screw, which seems to 
fasten the jack-knife, and at the same time to insure the 
contact between the subscriber’s wire and the metallic mass. 
The second bolt 2 is put in communication in the same 
way with the indicator wire. This bolt is isolated, how- 
ever, from the jack-knife, and is furnished with a small 
side metallic pin, standing erect, and isolated likewise 
from the mass; the end of the spring R rests on it. The 
jack-knife is then at rest; the line is in communication 
with the indicator—-the other end of the latter being in the 
earth. If the subscriber sends a current, the indicator 
notifies the central. The jack-knife has two holes, 1 and 
2; the employee then puts in hole No. 2, a pin, which is 
fastened to a metallic cord coming from the telephone. 
The pin raises a peg on the spring R, and, consequently, 
breaks the contact between the mass of the jack-knife and 
theindicator. The simple introduction of the pin does 
two things: it detaches the indicator from the line, and 
attaches it to the telephone. The employee then receives 
his instructions from the subscriber. To connect the two 
jack-knives, (Fig 2), a flexible metallic cord terminating ir. 


Fig. 2.—Communication Established with two Jack-Knifes. 


two pins is used. These pins are inserted in holes r and 
If one of the indicators is wanted to be in derivation, 
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the corresponding pin is inserted in hole 1, the spring R, 


is not raised, and the mass of the jack-knife, which forms 


part of the line of correspondence, is connected with the 
indicator and the earth. 
combinations; special call-off indicators can be brought 
into the circuit of the communicating subscribers. 
done by two flexible cords, one going from the jack-knife 
A, to the entrance end of the indicator, and the other from 
the outlet end to the jack-knife B. This system, which 
requires the services of two employees only, where there 
are from 250 to 300 subscribers, is used in a great many 
American offices. 

NUMBER OF CALLS.—It is easily understood how the 


number of calls that are received by a central office grows 


more rapidly than that of the subscribers. A simple calcu- 
lation may be made on this subject: 

Each of the л subscribers may want to speak with each 
of the i other subscribers; this would give us я (#-1) 
calls. But, it must be borne in mind, that the connection 
of No. 1 with No. 5 is not dissimilar to that of No. 5 with 
Мо. 1, and, consequently, the number 2 (#-1) is double the 
real number of distinct communications, which is, therefore: 

n (n—1) 
2 

If we have 501 subscribers to one office, the number 

will be : 


501 X 500 РЕ 250,500 


к 2 == 125,250. 


A proximate calculation may be made by taking the 
number of possible communications as equal to half the 
square of the number of subscribers. In practice, however, 
the effective number is much lower, as all the subscribers 
are not acquainted with each other, and none of them has 
business relations with all the others; but, still, it remains 
high, on account of the repetition of the same communica- 
tion. 

The working of offices with 500 and rooo subscribers 
is very difficult, owing to the impatience of the subscribers. 
Several systems are used in America for meeting this diffi- 
culty, which are yet unknown in Europe. 

THE Law System.—Here, each subscriber has his 
special wire from his office to the central. There is, be- 
sides, a call wire from the central to some 50 subscribers 
and returning to the central The calls are made in 
different ways in the various cities, In Chicago each sub- 
scriber has a special telegraph, on the dials of which are 
various signals, as: “ / want to peak; Our conversa- 
tion is finished." The turn of a handle will transmit a 
series of long and short currents on to a strip of paper in a 
receiver in the central, and a Morse dispatch will be given 
to an employee, who transmits it to another in charge of 
the commutator. The latter puts himself in telephonic 
communication with No. 57, by special wire No. 57, and at 
his request connects him with No. 45. The call-off, after 
the conversation is over, is effected in the same way as the 
call. 

Another system is pursued in New York, where calls 


The jack-knife admits of other 


This is 


are made by telephone on a special wire. A young man 
has his ear to the telephone at the central. Subscriber 
No. 7 speaks and says, Wo. 7 wants No. 29. The phrase 
is repeated; the employee at the commutator hears the 
notification, and connects jack-knives 7 and 29, by ametallic 
cord. The boy who hears the call is notified when 7 and 
29 have finished ; the two pins and the cord are taken off, 
and lines 7 and 29 are once more at rest. Under this 
combination the central has nothing to do with calling the 
second subscriber, and there is not only one operation 


less, but also a responsibility less. 


ELECTRO-BIOLOG Y. 


R. ре CYON treats of this subject in a number of 

L' Electricien, and his views on a subject which 

has been relegated to charlatans, will be of interest to 

every reader. We give a condensed translation, as follows, 
of his remarks: 

The subject of the electric phenomena which take 
place in organic tissues occupied the attention of many 
savants in former times: such as Galvani, Volta, Nobili, 
Marianini, and Mattenci, and, in our own days, du Bois- 
Reymond, Helmholtz, &c. Important as electro-physiolo- 
gy is, however, it has not taken its proper place. The 
experiments connected with the investigation of animal 
electricity require great nicety in the instruments used, 
and almost all the discussions on the subject have turned 
on this point of minute exactness. The idea that the 
forces which produce the nervous manifestations are identi- 
cal with the electric forces of the inorganic world con- 
tinues to gain ground. There is no longer any dispute as to 
the existence of electric currents in organic bodies; the 
question dividing the scientific world is, whether these 
currents are corollaries to nervous action, orthe direct cause 
of such functions. The latter view is that which has most 
scientific thought in support of it. The pursuit of this 
branch of electric study is surrounded with difficulties that 
are easily understood, and comparatively few persons can 
pursue it. The science had its birth in Italy, and was 
almost exclusively confined to a few Italian physicists 
until within the last thirty years. 

In 1847, du Bois-Reymond began to give his undivided 
attention to the study. He still maintains his views, and 
strange to say, his great opponent, Prof. Herman, of Zurich, 
is one of his former pupils. Exclusivism has also prevented 
the advance of this branch of electric science, as it always 
does whereever the development of knowledge is hampered 
by schools. 


THE PROFITS of the Paris Electric Exhibition amounted 
to some 400,000 francs. This sum must be employed for a 
scientific purpose, and it is now proposed to found a 
laboratory for electrical researches. 
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THE BERLIN AND PARIS ELECTRIC 
RAILROAD. 


HE electric railway in Berlin is the object of a great 

deal of attention and discussion, but the model was 

exhibited by Siemens and Holske, at the Berlin Exposition 

of 1879, and at the Brussels International Exhibition in 
1880. 

The line was single-gauge, and three small cars with 
room for eighteen passengers were easily drawn. The 
current was brought to the motor by an isolated rail; the 
ordinary rails, which did not require to be isolated from 
the earth, closed the circuit by forming a return wire. 

The inventors next endeavored to have an elevated line 
in Berlin, but the project had to be abandoned on account 


ШШШ!!! 


_ 
\ 


current from the machine on to the rails, which аге of 
steel, and laid on wooden sleepers so as to insure their 
isolation. The vehicle, a self-moving car, is similar in out- 
ward appearance to a tramway car without the imperiale 
(Fig. 2). The system shown in the exhibition was com- 
posed of a locomotive and cars. The motor, which is a 
second Siemens dynamo-electric machine, is placed under 
the body of the car, and drives the wheels by means of 
pulleys and steel plates instead of belts. 

The wheels are also electrically isolated from the axle, 
and the engine is placed in communication with the com- 
mutator and the rails, by brushes fixed on the frame, and 
coming into friction with isolated rings which arein electric 
communication with the wheels. 

The car runs backwards or forwards with equal facility, 
and thus has not to be turned round at end of trip 
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Fig. 1.—Motor and Electric Generator. 


of the complaints of house-owners, and the opposition of 
the Emperor. | 

The rails were to be isolated from one another; one 
was to conduct the current, while the other would act as a 
return wire. Тһе system, which has béen since introduced 
into Berlin, is analogous to it, but runs on the level ground. 

This railway, the first public one of the kind, was 
opened to passenger traffic on May 16. It is 2,500 metres 
in length, and connects the station of the Anhalt Railroad 
with the Cadets’ Academy. The current is produced by a 
dynamo-electro machine of Siemens, which is worked 
directly by a steam engine. 

The machines (Fig. 1) are mounted on a common frame, 
thus insuring solidity and good-working. They, in fact, 
constitute the electric factory, and are situated some боо 
paces from the station. Two isolated wires bring the 


A simple commutator enables the conductor to work the 
car as well as the brake and signal bells at each end. One 
person can thus run the vehicle and collect the fares. 
There is room for 20 passengers, 12 seated and 8 standing. 

The average speed allowed by the authorities is 15 kilo- 
metres, and the maximum 20 kilometres an hour. It is 
very certain, however, that this rate cannot be considered 
as а limit, and that there is nothing in the system itself 
which would prevent the cars from being run at a far 
greater speed. 

The peculiar conditions which control the working of 
electro-dynamic engines, the product of which increases 
with the speed, would, of course, render it advisable to run 
at high rates. 

The electric railway presents numerous advantages which 
may be thus resumed: the steam motor is stationary and 
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thus there is none of the enormous dead weight of boiler, 
water, and coal to be carried. The cars themselves, being 
thus lightened, need not be of so heavy or costly a make. 
The building of the road will also be cheaper, the 
traction expenses will be less, while stopping and starting 
will be more easy and rapid. The engines, on the other 
hand, being stationary, can be worked up to full power, 
and a cheaper combustible used. Natural forces may also 
be employed in some countries for the traction of cars, and 
electricity offers the best facilities for doing so. It was 
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ground level and not isolated, and therefore could not be 
used for bringing the current. As metallic communica- 
tion might be established between the rails by any iron 
instrument in the hands of a wayfarer, the system of con- 
ducting rails could only be used on lines shut off from the 
public, or on underground or elevated roads. The current 
has to be brought to the carriage by a conductor, placed 
at a certain height above the road, and supported by 
brackets along the way. The carriage can be always 
placed in connection with this conductor by a collector of 


suggested some few years ago, that the immense hydraulic | a special form, while the rails will only be used as a return 


power works at both ends of the St. Gothard tunnel, might 


wire. This ingenious device overcomes the difficulties 


be employed for lighting the tunnel and driving the loco- | which were in the way of electric traction for tramways. 


motives. The success of the Berlin experiment should 
attract renewed attention to the project. 
Returning to the advantages offered by electric railroads 
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Fig. 2.—Electrical Railway of Gross-Lichterfelde. 
under the supervision of Messrs Philippart, Faure and 


in cities:—There is neither noise, steam, smoke, or sparks. 
The road may be two-gauged, and several trains can be 
run simultaneously on the same line, or on two lateral lines. 
As the steam engines are cheaper in proportion to their 
power, the same engine shop can work a whole system of 
roads within a certain radius, and distribute electricity for 
illumination and motive power. It is especially by having 
operations on a large scale that the application of electricity 
can be multiplied and cheapened. 

The gas-house must serve as a model for electric works. 
The distribution of electricity is not more difficult to-day 
than was that of gas in its infancy, and the same success 
awaits it. 

The electric railways, as exhibited in the Paris Exposi- 
tion of Electricity, presented some points of divergence 
from the Berlin arrangement. The rails were on the 


Some experiments, which are reported to have been 
very successful, have lately been made with electric 
accumulators, placed in the cars. The tria] was made 
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Automatic Carringe with 20 Seats, 


Reynier. 

There are six systems of electric traction at present in 
use, or being experimented with, viz: 

I. The small traction machine of Siemens with an iso- 
lated centre rail, which was worked at the Berlin and 
Brussels Exhibitions. 

2. A self-moving carriage on isolated rail and elevated 
road. This is an idea of Siemens, which has been tempo- 
rarily abandoned. 

3. The Gross-Lichterfelde Railway. An auto-mobile 
car with isolated rails, running since May 16, 1881. 

4. The tramway shown at Electric Exposition in Paris, 
1881. Auto-mobile car, with road on ground level, and 
conductor suspended above the way. 


g. Electric tramway with accumulators. System of 
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Philippart, Faure and Reynier. Auto-mobile car, having 
in it its own electric store. 

6. The Tricycle, built by M. Trouvé. Itis worked by 
the secondary piles of Gaston Planté, and by a Siemens 
coil motor, with Trouvé's improvement. 


MICROPHONES AND MICROPHONIC 
SPEAKERS. 


HE MICROPHONE is simply a telephonic transmit- 
ter of a peculiar form, but it owes its name to the 
results which can be obtained by it. 

It is really an amplificator of mechanical vibrations of 
weak intensity, which it changes into undulatory currents. 
These currents are sent into a telephone receiver, where 
they often produce sonorous vibrations of far greater 
intensity than the original. It plays the same part іп 
acoustics with relation to feeble sounds that the microscope 
does in optics with regard to small objects. 

We must first, however, describe the apparatus of Mr. 


Fig. 1.—Elementary Microphone. 


Hughes when the incredible results obtained from it will 
be more easily understood. 

The simplest apparatus used by Mr. Hughes in his 
experiments is shown in Fig. r. Two nails A are fixed 
in a small horizontal board, at about a millimeter (0.039 
inch) from each other. The wires X and Y, which are 
attached to the nails, lead to a pile B, and to a telephone, 
so that the only break in the circuit is formed by the space 
between the nails. By placing a third nail across the two 
first the current passes by the points of contact of the two 
nails, which make an imperfect contact, to which fact the 
apparatus owes its sensitiveness. It is a perfect telephonic 
transmitter—words spoken, or airs sung over this little nail, 
which dances, as it were, over the two others, at the sound 
of the articulation or note emitted, are immediately trans- 
mitted to the receiver at the other end of the line, and 
reproduced with astonishing clearness and force. The 
effect is heightened by using carbon rods. 

The most delicate apparatus invented by Prof. Hughes, 
however, and that which, with a few slight modifications, 
has remained the standard microphone, is represented in 
Fig. 2. It is formed of a small charcoal crayon A and 
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pointed at both ends. It is lightly held in a vertical 
position between two cups hollowed out of two small carbon 
blocks C C, which are fixed to athin sounding-board. This 
last is laid on a firm plate D. The blocks CC are con- 
nected with the pile, and the line wire that leads to the 
telephone, by the wires X and Y. This instrument, thus 
rough and simple in its outlines, is, yet, of wonderful 
delicacy. | 

Not only words and musical notes, but the faintest 
vibrations, and even imperceptible sounds, are converted 
by it into sonorous repetitions. The slightest stroke on or 
touch against the plate will produce a loud, grating sound 
in the telephone. If an artist's brush is drawn across the 
plate, or a small tuft of cotton let fall on it, there will be a 
regular din set up in the receiver. The passage of an 
insect, or a fly, over the plate D, (Fig. 3), is heard with 
perfect distinctness by a person on placing his ear at the 
telephone, although several miles from the transmitter. 

EFFECTS PRODUCED IN THE MICROPHONE.—It is now 
easy-to understand the slight differences that exist between 
Edison's carbon transmitter, and the microphone in the 
simple form given to it by Mr. Hughes. 
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Fig. 2.—The Hughes Microphone. 


The telephonic or microphonic action is produced in 
both instruments by the variations of electric resistance, 
which result from the vibrations that are communicated to 
the transmitter. 

In Edison’s carbon telephone these vibrations act ona 
plate, that produces variable pressures on a disk. In 
Hughes’s microphone, the vibrations change the points and 
surfaee of contact; one is arranged for transmitting words 
only, while the other is more specially adapted for sending 
feeble sounds. 

There has been every reason, therefore, from the begin- 
ning to consider the inventions of Edison and Hughes as 
perfectly distinct, both as regards the methods employed, 
and the effects produced. A whole series of instruments 
have since bridged over the dividing line between the two 
original inventions. It is not easy to draw distinctions 
between the two systems, with the new transmitters of 
Blake, Boudet, Paris, Ader, &c., before us, but all the 
microphones and microphonic speakers can be designated 
under the generic name of carbon transmitters. 
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If we observe what takes place in a microphonic contact 
we can easily comprehend how the Hughes microphone 
can transmit the feeblest sounds by amplifying them. Let 
us take, for instance, the insect crossing the microphone 
board (Fig. 3). 

Each step of the insect gives rise to a slight mechanical 
movement, which, although it is not of a nature to make 
itself felt by the ear, still acts on the microphonic con- 
tact, displaces and changes the points of contact; and all 
this is manifested by variations in the intensity of the cur- 
rent. These mechanical displacements are rendered all 
the more easy by the uncertain equilibrium of the vertical 
carbon crayon. If this crayon is placed horizontally, the 
apparatus will lose a great deal of its delicacy. 

From a philosophic point of view the Hughes instru- 
ment is very imperfect, from the fact that it does not act 
proportionally to the vibrations it receives. Very weak vi- 
brations are greatly amplified, while stronger ones are re- 
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Fig. 3.—The Hughes Michrophone. Hearing at a Distance Insects 
Walking. 

produced with their real intensity, and powerful sounds 
produce only a diminished intensity. The apparatus is 
thus similar to a microscope that enlarges small objects 
and dwarfs large ones. For want of instruments to deter- 
mine directly the intensity of sounds, at present we can only 
measure their height and appreciate their intensity and tim- 
bre. Itis impossible to tell how those microphonic sounds 
are taken up. 


THE HUGHES TELEPHONE ON DUCRETET'S MODEL. 


This small model of a microphone reproduces most of 
the experiments (Fig. 4). A small black-lead, or crucible 
carbon crayon, is pointed at both ends, and kept in a verti- 
cal position between two crucible carbons DD'. The 
bearer of the upper cup D, is so arranged that the equi- 
librium and the play of the crayon between the cups can be 
quickly regulated, and consequently the sensitiveness of the 
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The two cups are in direct communication 
with the two boundaries BB'. The whole is fixed to a 
small board and a wooden upright P. Two india rubber 
tubes, underneath, serve as feet to the board, and isolate 
any foreign vibrations. A slip of emery paper provides a 
rough surface E, for producing frictions to be transmitted 
by the instrument. 

A pile of two or three Daniell or Leclanché elements, 
and a telephone T, placed at a distance, form a complete 
circuit, in which is comprised the crayon C, with imperfect 
contacts. 

М. Trouvé has constructed a very portable model of a 
microphone, by inclosing the carbon crayon in a small 
cylindrical box of black-dyed india rubber. 

Messrs. Crossley & Maiche have constructed micro- 
phones with multiple contacts, just as M. Navez has in- 
vented a carbon transmitter with several disks, but the in- 
crease of those imperfect contacts, when too multiple, is 
open to several objections. 


microphone. 


Fig. 4.—Ducretet's Model of the Hughes Michrophone. 


MACHINERY FOR ELECTRIC LIGHTING. 


IGHTING by electricity has already proved to be of 
great advantage to the machinery industries. Gas 
works are not good customers for machinery, but steam 
engines, boilers, and dynamo-electric machines are essential 
to electric illumination. Dynamos are usually built at the 
shops of the electric-lighting companies, but steam engine 
builders and boiler makers are experiencing a lively 
demand for this purpose alone. But electric lighting is, 
as yet, in its infancy, therefore what may we expect in a 
few years, when the lighting of streets and public buildings 
by electricity shall have become a common practice? The 
number of orders already received by some engine build- 
ers to supply motors for dynamo machines is astonishing, 
but the rapid increase of such orders is even more aston- 
ishing to those who have not studied the situation.—A neri- 
can Machinist. 
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THE CUMMING PERIPHERY CONTACT 
TELEGRAPH KEY. 


NE of the interesting novelties which received a 

medal of award at the Paris Electrical Exposition, 

is a telegraph key having peripheral contacts, the invention 
of Mr. George Cumming, of New York. 

The device consists in the placing of two wheels or 
disks, swinging one upon the other, at right angles; one 
disk attached to the lever and the other in the anvil. The 
electrical contact is attained on the rims of tires of these 
platina disks, instead of by the ‘two wire points in general 
use for telegraph keys. These said disks are capable of a 
thousand surfaces by adjustment. The wheels are firmly 
held in place by small set screws working on the axles. 


Fig. 1. 

This attachment can be applied with equal advantage 
to all electrical machinery, and would be a much desired 
improvement for the correct transmission of time signals 
by means of electric clocks, etc. 

The advantages claimed for this new form of electrodes 
particularly as attached to the key, are : 

1. The least possible contact surface—a mere geome- 
trical point—which produces perfect electrical connection. 

2. Circular surface of the rim: Thus preventing dust 
from accumulating easily at the point of contact and break- 
ing circuit. 

3. Adjustability of the electrodes: For, if through any 
unforeseen accident connection should be arrested, both 
wheels, having a thousand possible points of contact, can 
be changed in an instant by turning each slightly on its 
axis to a new and bright surface. 

4. No lateral motion: The electrodes connect firmly 
and perfectly, so that the trunnion can be screwed tight 
without affecting the correct working of the key. 

5. Close contact: For the same reason the contact can 
be so regulated, if desired, that no lost vertical motion 
need be perceptible, thus giving a soft velvet stroke. 

6. No jar: The system of wheels and axles being to a 
certain extent elastic, which makes it possible to work the 
key all day without any lost motion to fatigue the hand or 
try the nerves. 

The two disks being placed at right angles to each 
other, the connection between the two is only a needle 
point of surface. At the same time the signals are given 
with great precision and delicacy of stroke. Theinfinitesi- 
mal surface of the peripheric contact at right angles as a 
conveyer of electricity, had not hitherto been discerned or 
adopted till discovered by the inventor of this key. 
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The theory on which the Cumming periphery contact 
is based is, that two circles can meet at but one point. 
Crossing them at right angles reduces this point and 
rounding the edge of the wheels or disks, if used mechani- 
cally, thé contact is reduced to the minimum. In the sub- 
joined cut, J K represent two ordinary wire points 
magnified. A B is intended to show that, however true 
the faces are filed, they can meet but at one point as at C. 
D and E represent this contact on опе edge at 7. It will 
be seen that the currents in passing around to this point 
must mutually attract one another and tend to jump the 
intervening space, and the nearer G and H are to each 


Fig. 2. 


other without actually touching, the more liable the key or 
other telegraphic instrument is to stick. О P and R S are 
two sharp cones in which it is seen that the currents flow 
naturally towards the apices without any interference. In 
Y is seen the periphery contact at right angles which is 
the nearest approach to the needle point and therefore 
the most perfect; it being a firm, delicate stroke that can 
be adjusted to the т-тооо of an inch play without any 
sticking even under an intense dynamo battery. 


AT A RECENT MEETING of the New York Electrical 
Society Mr. Charles S. Small, assistant superintendent of 
the Gold and Stock Telegraph Company, read a paper on 
“The Novelties of the Paris Electrical Congress. After 
praising Edison for his important, numerous and varied ex- 
hibitions; Maxim for his powerful arc lights; and George 
Cumming for a new telegraphic key with peripheral con- 
tact; Mr, Small proceeded to describe the novelties. A 
microtasimeter was explained, which is so delicate that it 
will measure the calorific rays emitted by the fixed stars. 
An electromotograph, somewhat similar to the telephone. 
was said to contain greater intensity than the telephone. 
Electric motors for balloons were described, which possess 
the advantage of having the balloon carry its own motive 
power. Uniform time-keeping by the electric current, 
photography by the aid of the electric light, and an auto- 
matic weather-recording apparatus were explained, after 
which several members of the society discussed the merits 
of the paper presented.—OPerator. 
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R. EDWARD WESTON, of the Weston Electric 

Light Company, recently delivered a most inter- 
esting lecture at the above Institute, on the subject of the 
electric light, for a synopsis of which we are indebted to 
the М. Y. Evemng Post. . 

Mr. Weston first explained and illustrated, by experi- 
ments, and photographs projected upon the screen, the 
attraction and repulsion of magnets, and the arrangement 
of iron filings along the so-called lines of force in the 
vicinity of magnets. He then showed that coils of wire 
(called solenoids), through which an electric current was 
passing, exhibited properties similar to those of a magnet, 
and that these properties were intensified by the presence 
of a piece of soft iron within the coil. The last-described 
arrangement is called an electro-magnet, and is the basis 
of all modern dynamo-electric machines. 

It was then shown by experiment that if a coil of wire 
was moved in the field of an electro-magnet in such a way 
as to cut the lines of force of the magnet, a current oí 
electricity would be produced in the coil, as was made 
evident to the audience by means of a galvanometer. 
The current produced will be stronger when the lines of 
force are cut at right angles, weaker when at other angles, 
and a certain amount of resistance will be experienced by 
the person moving the coil. To show that such work is 
done, a flat piece of copper cut in the form of an arc was 
allowed to swing between the poles of an electro-magnet. 
When no current flowed through the coil of the magnet the 
copper swung freely; when the current was allowed to 
pass, the copper was immediately checked in its motion 
and moved slowly down to its position of vest, experi 
encing the resistance before alluded to. "Thus it is shown 
that currents of electricity can produce magnets, and by 
means of magnets currents .nay be generated—facts which 
render the dynamo-electric machines possible. 

Mr. Weston then described various of the earlier forms 
of machines for generating currents of electricity — 
the Pixii, Saxton, Henley, Alliance, etc. In these machines 
permanent magnets were used to produce the magnet field 
in which the armature was rotated. The substitution of 
electro-magnets for the permanent magnets marked a great 
advance in the construction of the machine. Professor 
Farmer, of Boston, was one of the earliest workers in this 
line. The Siemens arma.ure and the Wilde and Gramme 
machines were described from photographs. А small 
machine of the Weston form was exhibited upon the table 
and explained briefly. One important feature is the cut- 
ting the iron core of the armature into thin plates at right 
angles to the axis of rotation of the armature, to avoid the 
loss due to induced currents in the core itself. 

Some of the sources of loss in the dynamo machines 
were then pointed out. "These are chiefly in the resistance 
of the wire wound upon the armature and in the induced 
currents in the iron core (eliminated as just described in 
the Weston machine). The heating effects of the current 


ELECTRICIAN. 


were experimentally shown by passing the current through 
a chain of platinum and silver links, the former becoming 
luminous, owing to the greater resistance of the material 
while the silver remained dark. The work lost in the 
dynamo machine is thus converted from électrical currents 
into heat, and appears in that form in various parts of the 
machine. The heating effect of a current is proportional 
to the resistance of the conductor through which it passes, 
to the square of the current, and also to the mass, or amount 
of material, in the conductor. This law was also experi- 
mentally demonstrated, and the last point specially en- 
forced as having an important bearing upon the subdivison 
of the light. 

The principle of the voltaic arc and of the regulators 
now used in this method of lighting were explained ; and . 
that of the incandescent lamp next referred to. The lat- 
ter consists of a strip of carbon inside of an exhausted 
glass globe. The ends of the carbon are connected to 
platinum wires leading out through the glass. The current 
is sent through these wires and heats the carbon to incan- 
descence. These carbon strips are somewhat the form of 
a letter M, and are formed from cardboard, which is 
heated in a retort until thoroughly charred or carbonized. 
In that form, however, they are so irregular in resistance 
that upon passing the current through them they appear 
brighter at some parts than at others, and would soon burn 
off. The next treatment is to admit into the exhausted 
space in which the carbon is placed a little vapor of gaso- 
line. The carbon is then heated by the current of elec- 
tricity, and almost instantly the carbon from the gasoline 
vapor is deposited upon the hottest parts of the carbon 
strip until this becomes of a uniform brightness throughout. 
Seven lights of this sort of about twenty-five candles each 
can be obtained per horse-power, sometimes more than that. 

The opposition that has been raised to electric lighting, 
on account of the danger to life and property, has been 
much exaggerated. With machines producing the alterna- 
ting current such as is required for the Jablochkoff candle, 
thereis considerable danger for those who have to work upon 
the lights; but with machines of the Gramme and Siemens 
type there is scarcely any danger. A person can take hold 
of the poles of one of the ten-light Weston machines 
without discomfort, and even of the twenty-light machines 
without danger. Where a ground circuit is used the dan- 
ger is somewhat increased. There can be no danger of 
fire from the overheating of the wires in the arc system, 
because the machine used would be incapable of producing 
sufficient current to heat the wires with the belts and power 
as ordinarily applied. The dangers are somewhat greater 
with the incandescent system, but can easily be avoided 


by proper arrangement of the wires. The voltaic arc light, 
with due precautions, is the safest light known to-day. 

The society's room was lighted at the close of the lec- 
ture by the Weston arc lamps, and three of the incandes- 
cent lamps were shown in operation, giving about twenty 
candles each. The necessary currents for these and other 
experiments were obtained from two of the Weston 
dynamo-electric machines in the mining laboratory of the 
Institute. 
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THE ELECTRIC BOAT. 


HE first trial of an electric boat was made on the Neva 
as far back as 1839. The idea originated with Jacobi, 
who was supported by the Russian government ; but the 
experiment was only partially successful, and was aban- 
doned until quite recently. The motor employed by Jaco- 
bi was excessively heavy, and, although it was furnished 
. with 128 Grove piles, it supplied a comparatively feeble 
motive power. M. G. Trouvé, who is a well-known maker 
of scientific instruments, has built a small electric boat, 
which was tried last summer on the Seine, near the Pont 
Royal, and which excited great curiosity. 


The electric motor was applied to a small yawl, Le Tele- 
phone. Two electric motors, placed at the helm, communi- 
cated the power by means of a Vaucanson, or band chain, 
to a three-branched screw. The gearing is greatly simpli- 
fied by this ingenious arrangement, while steering is facil- 
itated ; for a turn of the helm causes the axis of the screw 
to turn at the same time, while the oblique action of the 
latter assists the rotatory motion. The electric current is 
conveyed to the motor by two flexible metallic cords, which 
are covered with cotton. They serve at the same time to 
work the helm. Handles are attached in the form of a 
commutator, so that the electric current can be interrupted 
or restored at will. The two motors are small dynamo- 
electric machines, with Siemens coils and Trouvé’s modi- 
fication. They are absolutely independent of each other, 
and act together, or separately, according to the rate of 
speed required. Two bichromate of potash piles, with 
large surface and six elements each, feed the motors. The 
weight of the boat, with the piles, motors, and three pas- 
sengers, was 350 kilos. It ascended the Seine at the rate 
of one meter per second, but came down the current with: 
a speed of two meters ; the rate of the current itself being 
about 20 centimeters. But, although the whole device is 
very ingenious, and the experiments interesting, it must not 
be concluded that the problem of running pleasure boats 
has been solved. 


Even supposing that Trouvé’s electro-motor gives a 
satisfactory product (and experiments now making will 
soon enlighten us on this point), yet it is evidently radi- 
cally wrong in the electric source itself. The bichromate 
pile is very active for a few moments, but is then rapidly 
polarized. The experiments lasted only a few minutes in 
each case, so that the elements had to be taken out of the 
liquid at once to facilitate depolarization. We question 
very much whether an equable and continuous power can 
be obtained during several consecutive hours. The elec- 
tric boat is at present only another interesting exhibit of 
the inexhaustible resources and applications of electricity. 
Further experiments will be made in the Bois de Boulogne 
with a small boat specially built by M. Trouvé; but it is 
only when a strong, cheap, and constant pile will be found 
that the invention will be of practical utility. To discover 
such a pile, however, is the great problem in elec- 
tricity. 


THE DIOSCOPE. 


Y aid of the dioscope, an ingenious instrument brought 
for the first time to public notice during the Parisian 
Electrical Congress, patrons of the drama, who are reluctant 
to leave their comfortable firesides, and temporarily revoul- 
tionize all their domestic arrangements, in order to attend 
theatrical performances in loco, will henceforth be able to 
see as well as hear their favorite operatic and histronic ar- 
tists without moving a yard from home. The apparatus 
consists of a small ' objective" lens, fixed in a position 
commanding the stage of no matter what theatre, and con- 
nected by an electric wire with a diminutive white glass 
plate, which may be framed and set in the panel of a 
private drawing-room, however distant from the playhousse 
in question. Total darkness having been obtained in 
the room furnished with a dioscope, a perfect picture of 
the stage, its scenery, actors and so forth, faithful in color 
and absolutely reproducing the whole performance, will 
become visible upon the surface of the glass plate. Sup- 
plemented by a telephone communicating with the theatre, 
the dioscope will therefore enable its owner to spend his 
evening at the opera in dressing-gown and slippers, if such 
be his ideal of comfort, seated in an easy chair within hail 
of his “lait de poule et bonnet de nuit.“ 


ELECTRICITY IN LIGHTHOUSES. 


РЕТІНЕ annual report of the Lighthouse Board recom- 

mends the introduction of electricity in some of the 
“first order seacoast lights." Congress, it is to be hoped, 
will enact the necessary legislation. The improvements in 
electric lamps, burners and all the agencies for generating 
electricity make the experiment safe. In fact,the question 
of the supply and regulation of light in this way is no 
longer one of experiment. Electricity has supplanted 
every other form of artificial light in some of our largest 
business establishments. In many cities and towns it has 
driven out gas for the purposes of street illuminations, and 
will do so in New York as soon as the necessary machinery 
can be arranged. "The adoption of the electric light would 
be a very great benefit to mariners. There aie atmospher- 
ical conditions under which it can be seen when all other 
lights are invisible. The government should keep up with 
the improvements of the time. V. Y. Herald. 


Іт 15 INTENDED to hold at the Crystal Palace, London, 
in December next, an international exhibition of electricity, 
at which all the existing systems of lighting will be repre- 
sented. The short days of the winter months will, it is 
considered, afford the most favorable period of the year 
for such a display. At the same time it is proposed to 
form a collection of electrical apparatus generally, includ- 
ing the various forms of telephones, Fauré's and De Meri- 
ten's secondary batteries, and a large variety of scientific 
objects concerned in the production or employment of 
electricity and magnetism. 
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SPARKS. 


THE GAS HOUSE must serve as a model for electric 
works; the distribution of electricity is not more difficult 
to-day than was that of gas in its infancy, and the same 
success awaits it. 


The city of Montreal is now being lighted with elec- 
tricity. 


THe BRITISH ELECTRIC LIGHT CoMPANY are about 
establishing at Liverpool, for the lighting of that city, a 
manufactory of electric machines on a larger scale, it is 
said, than any yet constructed in England. This company 
has submitted a method for lighting the principal streets, 
and, after experiments recently undertaken on a grand scale, 
have established sixty-three lamps, which illuminate for a 
distance of about three miles the principal central avenues. 

The lamps are placed upon supports of iron of various 
heights, from 20 to 50 feet, according to circumstances. 

A portion of these lamps are fed by underground con- 
ductors, while the rest are furnished with the ordinary 
aerial circuits. 

The station of the generating machines is situated at 
the Princess Docks, and is already furnished with Marshall 
motors of a power of twenty horse-power, and one of 
Ransome & Sims' machines of the same power. 

There are three series of eight alternating generating 
machines. Six of these machines are Gramme style H, 
capable each of lighting fifteen lamps of two thousand 
candle power each. The two others are smaller machines. 

One engine of twenty horse-power is sufficient to furnish 
the motive power necessary for the sixty-three lamps, but 
there is another one in case of accident; the generating 
machines are also arranged in duplicate. 


AT MELBOURNE, AUSTRALIA, the electric light has been 
adopted for lighting the Alfred graving dock. 


ELECTRIC LIGHTING has begun to be adopted in Hol- 
land, at the Hague, Utrecht, Amsterdam, and Rotterdam. 


Tug TELEPHONIC SOCIETY is about to introduce at 
Havre in its service, messengers or commisioners for 
errands, or to carry small packages, telegraphic dispatches, 
samples, &c. This service is placed at the disposal of 
subscribers at the price of o.5o franc the errand for ordi- 
nary routes comprised within certain limits. The answer 
is returned to the house for 0.25 franc. Outside of these 
limits established in advance by the company, the above 
prices are doubled. 


ІТ 1s STATED that Niandet & Duchateau, managers 
of the “Compagne Internationale des Téléphones," are 
about to sign an agreement for the purchase of the 
Gramme patents relating to the application of electric 
engines to industrial purposes. The Telephone Company 
willform a new company with a capital of ten million 
francs, and which will, it is said, have the most encouraging 
support. 


THE ELECTRICIAN. 


—— 


THe New York Не ald cable dispatch from Vienna on 
the subject of the origin of the late awful disaster at the 
Ring Theatre, says: Those who could escape from the 
galleries perished in the passages and on the narrow stair- 
ways, which, by reason of one man alone in the entire 
theatre doing his duty and turning off the gas, were left in 
the blackest darkness. It is now ascertained this man was 
the only one whostuck to his post, yet hecut off the escape 
of many scores. It is now known that the fire originated 
with the gas which lighted the sky borders." In another 
dispatch, same date, it says: "About ten o'clock the gaso- 
meter exploded, the roof fell, and the whole place was re- 
duced to a wreck." Another dispatch on this subject in 
an evening paper, says: “One of the firemen, who had 
charge of the gas, thinking that an explosion had occurred 
or would occur, turned off the gas at the meter, plunging 
the theatre into total darkness." 


SigMENS's TRAMWAY, at the Electric Exposition, carried 
84,000 passengers during the three months it was running. 


THE CAUSE OF THE FIRE a few days ago at Morris- 
town, N. J., was the explosion of a so-called gasoline ap- 
paratus. 

Mr. Вере, who was one of the first to introduce the 
telephone into Belgium, is about preparing a book entitled 
" History of Telephones.” 

IF AN ELECTRIC APPARATUS for sending an alarm of fire 
to the nearest station, had been in operation at Vienna, 
as is obligatory in the Berlin theatres, another factor in 
the unheard-of proportions of the calamity, would have 
been eliminated. 


— — 


THE ELECTRICIAN: 
A MONTHLY JOURNAL., 


DEVOTED TO TEB 


ADVANCEMENT AND DIFFUSION OF 
ELECTRICAL SCIENCE. 


TERMS: 


One Copy, One Year, including postage, — ~ 4 
Single Сору, - - - - - - Š " " 


ALL ReMiITTANCES ОҒ MONEY SHOULD BE MADE TO PUBLISHERS BY 
REGISTERED LETTERS OR CHECKS. 


SUBSCRIPTIONS MUST BE PAID FOR IN ADVANCE. 


Items relating to Applied or Speculative Electricity are solicited, and 
will be published, but must be accompanied with real 
name as evidence of reliability. 


Оғғісе or PuBLIcATION, 115 Nassau Sr., 
NEW YORK. 
WILLIAMS & CO., 
EDITORS AND PUBLISHERS. 


Entered at the Postoffice at New York, N. ., as seconaatass тай тай!) 


‚ү 


ML. 


^ m4 
. 


* 


ree 


THE ELE 


-=x 


RICIAN. 


Vol. I. No. 4.] 


APRIL, 1882. 


50 Cents a Year. 
5 Cents a Copy. 


Every Number Copyrighted. 


ELECTRIC BALLOONING. 


HE Balloon is, so far. the only apparatus with the aid 

of which man can ascend into the atmosphere. 
Possibly in the future, when we shall be in possession of 
motors now unknown, aéroplanes, helices (serew-pro- 
pellers), even mechanical birds will traverse the aérial 
ocean. We will never pronounce the word impossible, but 
we do affirm that at present, with our existing resources, 
physical and mechanical, there is no reasonable hope of 
attaining anything of the kind. 
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We see ignorant inventors fitting sails to spherical bal- 
loons, never reflecting that such aérostats move with the 
mass of the air in which they float; quite oblivious, too, of 
the fact that for a balloon moving horizontally there is no 
wind, and that the sails it carries cannot be of any service, 
for no breeze fills them. Others propose the use of oars 
worked by hand, and suggest all sorts of preposterous sys- 
tems, in which the dreams of the imagination take the 
place of a true scientific basis. 

We have to come down to the year 1852 in order to find 
any experiments of capital importance tending toward a 
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Fic. 1.—GASTON TissANDIER'S ELECTRICAL AÉROSTAT (SMALL EXPERIMENTAL MODEL). 


If, therefore, we would direct our course through the | solution of the problem of directing aérostats—experiments 
atmosphere, we must recur to the balloon, and must take it| made by a great mechanician who was destined to lay 


as it 1s, with all its imperfections. 
Let us see what we may. expect in the way of aéronautic 
apparatus. 

From the time when balloons were first introduced, the 
one great problem has been, How to control their move- 
ments—how to direct them; and many contrivances have 
been suggested for this purpose, most of them inadequate, 
many of them even ridiculous. 


down the true principles of aérial navigation by balloons. 
In 1852 my preceptor and friend, Henri Giffard, the 
future inventor of the injector which to-day bears his 
name, after a prolonged study of the great problem, for the 
first time clearly discerned that, in order to direct a bal- 
loon, its spherical form had to be changed. What is to 
be done," said this accomplished engineer, “to reduce to 
a minimum the resistance of the air; in other words, to 
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facilitate as much as possible the passage of this mass 
through the atmosphere ? The answer is obvious: we must 
give to the volume of gas the greatest possible length in 
the direction of its motion, so that its transverse diameter, 
on which in a great measure depends the resistance, shall 
be reduced in the same proportion.” 

As early as the year named, Mr. Giffard constructed an 
oblong aérostat of 2,400 cubic metres (84,756 cubic feet) 
Capacity. The first air ship was 44 metres (about 145 
feet) long, and 12 metres (39.37 feet) diameter in the 
middle. It was enveloped in a netting that supported а 
horizontal bar of wood, which carried at one end a 
sort of triangular sail, serving as a rudder. The boat 
which was fastened to the bar contained a small 
high pressure steam-engine with its appurtenances. This 
engine worked a screw which was capable of making 110 
revolutions per minute. The motor was of three horse- 
power, or equal to the energy of about 3o men. The aéro- 
stat was inflated with illuminating gas. | 

On the 26th of September, 1852, it made its first. ascen- 
sion under the direction of Mr. Giffard. Having reached 
a certain elevation, it was made to turn round and round 
under the action of the rudder, to remain absolutely mo- 
tionless in the atmosphere, to move in a direction sensibly 
different from that of the wind, etc. The speed in all 
directions was at the rate of from seven to ten feet per 
second, though the velocity of the wind on the day of the 
experiment was considerably greater. Had the trial been 
made on a perfectly calm day, it could certainly have been 
steered in every direction. 

In 1872 Dupuy de Lóme made a similar experiment 
with an oblong aérostat of upward of 3, ooo cubic metres 
(105,945 cubic feet) capacity, with a screw and rudder. 
This aérostat, containing Messrs. Dupuy de Lóme, Gabriel 
Yon and Zédé, with ten men to turn the screw, deviated 
slightly from the direction of the wind. But the crew of 
ten men did not supply sufficient motive power—indeed 
they hardly produced one horse-power of steady force. 

But why should not Mr. Dupuy de Lóme have substi- 
tuted for this crew of ten men a steam-engine which, 
weight for weight, would have given ten times as much 
force? Probably for the reasons we shall presently indicate, 
and these are in our opinion the very reasons that have 
hitherto discouraged all attempts at directing aérostats by 
steam power. 

Steam power in aérial navigation is open to the follow- 
ing objections: 

I. It involves a furnace. Now a fire burning beneath 
a balloon filled with hydrogen, the most inflammable of 
gases, is a constant source of danger. True, it might be 
screened by a wire-cloth, but still there would be danger 
occasionally from sparks and cinders. A fire beneath a 
balloon filled with hydrogen is like a lighted match 
beneath a barrel of gunpowder. 

2. A steam motor is ever losing weight as it continues 
to work. It gives out to the air some 22 pounds of water 
vapor per hour per horse-power; it consumes about 9 
pounds of coal per hour per horse-power. If the balloon is 


equilibrated in the air, this unballasting will tend con- 
tinually to make it rise; and to prevent this, gas will have 
to be let out continually. Of course the steam might be 
condensed and the gas from the balloon could be used as 
fuel, but that process would necessitate the employment 
of complex apparatus, while at the same time it would not 
diminish the danger from fire. 

We do not assert that good results may not be attained 
with steam motors, especially the light motors constructed 
nowadays, but we do hold that the employment of such 
motors is always dangerous. 

So much premised, we come now to our scheme of an 
aérostat to be directed by electricity, and here we repro- 
duce a few passages from the note we recently presented 
to the Paris Academy of Sciences: 

“Тһе improvements lately made in dynamo-electric 
machines have suggested to me the idea of applying such 
machines to the directing of aérostats, in connection with 
Mr. Gaston Planté's secondary piles which, though their 
weight is comparatively little, store up a great quantity of 
energy. 

Such a motor, attached to a screw, possesses consid- 
erable advantages for the aéronaut: it requires no furnace, 
and hence does away with the danger of fire beneath a 
mass of hydrogen; its weight is a constant quantity, and 
there is no giving off to the air combustion products, and 
consequently no continuous unballasting of the aérostat, 
causing it to ascend. The machine is set in operation with 
incomparable facility, by the simple contact of a commutator. 

"I have experimented with a small oblong aérostat, 
pointed at both ends—about 11% feet long and 5 feet in 
diameter at the middle. This aérostat has a capacity of 
about 2,200 litres (581 gallons). Inflated with hydrogen, 
its ascensional force is two kilograms (4.41 pounds). 

“ Mr. С. Trouvé has constructed for me a small dynamo- 
electric machine, Siemens pattern, weighing 220 grams 
(8 oz. nearly), the shaft of which is made to drive a very 
light screw of two blades, o.4o metre (about 15 inches) 
in diameter. This motor is fixed in the lower part of the 
aérostat, with a secondary element weighing 2.8 pounds. 
The screw makes 6% revolutions per second; it acts as a 
propeller; and in still air it gives to the aérostat a velocity 
of one metre (39.37 inches) per second for upward of 4o 
minutes. With two secondary elements of high tension, 
weighing about 2 pounds each, I can attach to the motor a 
screw 0.60 meter (23.62 inches) in diameter, which gives to 
the aérostat a velocity of about seven feet per second for 
ten minutes, With three elements the velocity rises to 
about ten feet." 

Since the time of these earlier experiments I have had 
constructed by Mr. Lachambre, aéronaut, a second small 
model, 4 metres (13 feet) in length, which figured at the 
recent Electrical Exposition in the Palais de l'Industrie. 
The little electric balloon, inflated with hydrogen, trav- 
ersed the width of the nave of that building, guided simply 
by a stretched wire. The model shown in Fig. 2 may be 


seen in operation weekly at the Conservatoire des Arts et 
Métiers. 


——— 
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The weight of the Planté accumulators placed in the atmosphere in motion it could deviate from the course of 
boat, and of the motor, is never quite 2 kilograms (4.4|the wind. True, it could keep in operation only for a 
pounds); that is to say, it is always less than the available limited time—a few hours, perhaps—but it might serve for 


ascensional force possessed by the aérostat when inflated making test experiments that would be decisive. 
The screw, which is 3o centimetres (about|results obtained will be still more favorable were we to 


with hydrogen. 


The 


one foot) in diameter, and which is operated by a small|employ a dynamo-electric motor and secondary piles of 


Trouvé motor weighing 220 grams (7.76 oz.), can easily | very light construction. 


Thus, with an equal weight, we 


overcome the resistance of the atmosphere, and give to the | should have a far larger amount of energy. 


aérostat a velocity varying as the batteries rise in quantity 


and in tension. Experi- 
ments have shown that 
the little aérostat has 
considerable speed, con- 
sidering its small vol- 
ume. The balloon is 
provided with a rudder 
aft, by which it might 
be made to move to the 
right or to the left. In 
the Conservatoire the 
apparatus is attached to 
a circular manége, and 
hence does not require 
to be steered. 

Let us now see what 
results might be obtained 
with a large aérostat, 
constructed according to 
this model. 

Under existing con- 
ditions, a dynamo-elec- 
tric motor weighing 300 
kilograms (about 660 
pounds), with secondary 
elements weighing goo 
kilograms (1984 pounds), 
can easily give 5 horse- 
power. It would be easy 
to carry this material, 
weighing in all 1200 kilo- 
grams (2,645 pounds), in 
an oblong aérostat of 
3,000 cubic metres 
(about 106,000 cubic 
feet) capacity, filled with 
hydrogen — such bal- 
loons as those used by 
Giffard in 1852, or by 
Dupuy de Lóme іп 
1872. The aérostat 
might be 40 metres (131 
feet) long and 18% me- 


tres (60.7 feet) in diameter at the middle. 
force would be about 3,500 kilograms (7,716 pounds). 
Thus there would remain an ascensional force of more than 
1,000 kilograms (2,204 pounds) for passengers and ballast. 
In a calm atmosphere such an aérostat would travel 20 
kilometres (about 1214 miles) per hour, and with the 
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Fic. 2.—THE MOTOR oF GASTON TISSANDIER'S SMALL ELECTRIC AÉROSTAT 
(ONE-HALF ACTUAL SIZE): Trouvé DyNAMO-ELECTRIC MACHINE, WITH 
PROPELLING SCREW AFT OF THE BOAT: PLANTÉ SECONDARY BATTERY. 


Its ascensional 


We intend, at no distant day, to undertake the construc- 


tion of such an aérostat. 
It will be inflated with 
hydrogen and sheltered 
beneath a great shed. 
When the air is calm it 
will issue from its refuge 
and rise into the atmo- 
sphere, with its motor 
and its accumulators. 
To set it in operation it 
will be necessary only 
to touch an accumulator. 
It will make excursions 
overhead Paris, and will 
return again to its start- 
ing point. We propose 
to begin our preliminary 
experiments during the 
Present year. 

If, as we confidently 
expect, these experi- 
ments are successful, the 
first step, however in- 
considerable it may be, 
will have been taken. 
But it must be borne in 
mind that our purpose 
is only to navigate the 
atmosphere under cer- 
tain determinate condi- 
tions, while the air 15 
calm, and only for a 
limited time. 

Fulton’s steamboat 
was a very different craft 
from the steamers of our 
day. 

GASTON TISSANDIER. 


HERE is said to bea good 
prospect of another gas 
war in Brooklyn. Some time 


ago, when the inhabitants 


were being driven to use kerosene by the exorbitant charges of the old 
corporations, the Fulton Municipal Company was started in opposition. 
But as soon as they had laid their pipes and entered into actual competi- 
tion, the older companies bought them up by a payment, it was said, of 
$112,000. The term of the agreement is now about expiring, and it is 
reported that the Standard Oil Company will take charge of the Fulton 
Municipal Company, and oppose the old corporations in full earnest. 
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ELECTRICITY AND TEXTILE 
MANUFACTURES. 


HE dominating position that electricity is going to 
assume, its ever-varying possibilities that become al- 
most kaleidoscopic to even scientific men, are almost ignored 
by the general public. Electricity, in the mind of the ordi- 
nary citizen, has become inextricably confounded with gas; 
but the great fact that electricity is 707 gas, that it is force 
as well, and that it contains in its future immeasurable 
possibilities, if for no other reason than that its myster- 
ies have not yet been profounded, is a fact not sufficiently- 
appreciated. 

Electricity is not merely light, in the physical sense of 
the term, it is nature's own force; it contains within it the 
chemical force agents that produce those incessant and 
ever wonderful changes by which poisons become elixirs 
and the balmy air turns to fetid exhalations, to disease and 
death. 

But, as a force, electricity can be utilized, and this to an 
extent that the wisest of us cannot dream of. How sud- 
denly has come our awakening? The telegraph has been in 
operation for a generation, and yet the manifold other uses 
of electricity are now only being estimated and made 
use of. 

The application of the electric force to textile manu- 
facture is of great importance, for its peculiar ze is to 
give notice of defects; and thus it has an important bearing 
on the regularity and uniform quality of the manufacture. 
There is yet much to be done in this line, however. Par- 
tial success has been obtained in applying it to weaving 
looms, but it cannot be considered as yet practically avail- 
able. 

A machine for weighing spool or other thread has just 
been invented by M. Mouchére of Angouléme, France, 
which fulfils exactly the required conditions, and it can be 
used for weighing all matters that are delivered in a contin- 
uous manner and that require to be weighed repeatedly 
and with great exactness. 

Threads and twists are numbered, but this implies that 
there is a certain proportion between the weight and length 
of the thread. The counters hitherto in use were only 
approximately correct. 

The apparatus of Mouchére consists of two distinct 
parts, one obeying the other. The first consists of a pair 
of scales with brays—one of these latter is for the weights 
and the other as a receiver for the wound thread. The 
second part is composed of a train arrangement for the 
thread, that is determined or stopped by the action of the 
balance, so as to stop the reeling or allow it to go on. 
When the necessary quantity of thread has been furnished 
by the reelman, and the thread put in the receiver on the 
balance, the latter, when it is thus putin a state of equi- 
librium, stops the reeling in the following manner. The 
tray bearing the weight sustains also a balance verge hav- 
ing two pins, which are plunged into or withdrawn from two 
cups filled with mercury by means of the oscillatory move- 
ment. One of the cups is put in communication by means of 
a wire with one of the poles of a pile, the other with an 
electro-magnet which closes on the current of the same 
pile. 

The function of this electro-magnet is to attract a piece 
of soft iron placed at the end of a lever, the other end of 
which acts on a pressure or top cylinder underneath which 
the thread passes, so as to put it on a pulley that 1s always 
running. Itis this pulley which carries the thread along, 
but only when brought into forced contact by the cylinder; 
and this does not take place unless the electro-magnet at- 
tracts the lever. As soon as the action of the electro-mag- 
net stops, the train stops also and the reeler. 


— _ 


The action of the electro-magnet is only while the cur- 
rent passes—that is, only when the needles are immersed in 
the mercury. Of course the part supporting the needles is 
isolated from the verge connecting it with the scales; the 
latter are altogether out of the magnetic current, which has 
no effect on them. 

The annexed drawings will give a sufficiently clear idea 
of the principle and working of the apparatus. 
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Fig. 115 а cross section of the reeling apparatus. 

Fig. 2 is a longitudinal section running from back to 
to front. 

Fig 3 shows the arrangement of the needles in detail. 

The reelers D are mounted on a frame of suitable form; 
the thread F running off passes under the pressure roller g, 
which at a given moment presses it against the train pulley 
P, which rolls it in the receiver R; this pulley, which is fixed 
on the power shaft A, is constantly turning. The general 
motive power comes from two driving pulleys P’ P". 

The various scales B are on the frame at a suitable 
height, and the weight trays have a verge V, bearing needles 
aa and surrounded with isolators с. These needles are 
drawn tightly between cross pieces / and strap bolts e (Fig. 
2). By means of regulating bolts T T" the height of the 
points а а” can be fixed, and the electric transmission is ob- 
tained by means of small mercury baths 6 4”, 

The friction or pressure roller g set in two vertical 
grooves, is subjected to the action of a lever L, the oscilla- 
tion point of which is in O'. It has at its other end a con- 
tact in soft iron, the position of which is regulated by the 
screw v. An electro-magnet E is placed perpendicularly 
before this contact. A movable counterweight P", the 
position of which may be changed at will, is used tobalance 
the lever P and diminish the effect of attraction. А screw 
v, fixed on the frame, limits the amplitude of the lever so as 
to keep it within the attraction of the electro-magnet E. 

The electric piles H are placed below the scales, and 
may be of any system. The circuit is composed of the 
wires F f", of the mercury baths 22) of the needles 
а a, and of the cross piece £ The current remains closed 
during the passage of the necessary quantity of thread to 
make the scales balance, and at the precise moment this 
occurs, the current is interrupted and the machine stops. 

This system not only allows a great degree of exactness 
to be obtained, but also enables a single work-girl to over- 
see several reelers at the same time. 
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RECORDING TELEGRAPHS AND SOUNDER 
TELEGRAPHS. 


М an article entitled Writing Telegraphs and Speak- 
ing Telegraphs," Mr. Frank Geraldy compares the 
telegraphic instruments used in France and in the United 
States respectively, having regard principally to the ques- 
tion of economy of time. In France says he, in Za Lu- 
mitre Électrique, we use "writing" (recording) instru- 
ments only: in America they use only speaking (sound- 
ing) instruments. 

The simplicity of this latter system, he goes on to say, 
is certainly very much in its favor. And when we con- 
sider the well-known tendency of the French telegraph 
companies toward excessive minuteness of control and 
overmuch scribbling, we incline to believe that the adop- 
tion of writing telegraph instruments here (i. e., in France) 
is mainly due to considerations of that kind. Still it may 
be questioned whether from the point of view of control 
the writing instrument is better than the other. In fact, 
under the American system, the original message is filed 


at the office from which it is dispatched; the telegram. 


received bears the signature of the agent sending, as also 
that of the agent receiving it; if there is any error, it 
can always be corrected, and it can always be found who 
committed it. It is true that this may not be so easy as 
with the French system, where the printed ribbon from 
the instrument may sometimes supply the correction 
directly. In France it is not considered of much conse- 
quence to know who transmits the message, and often it 
would be difficult to decide where to lay the blame of a 
Serious error. 

On the whole, looking at the matter in a general way, 
the system of speaking instruments appears to present 
the advantages of being simpler and cheaper ; further, if 
we are to believe certain assertions that have been made, 
it insures greater rapidity of transmission—an advantage 
of the highest importance, which of itself would establish 
the superiority of the system were it demonstrated to 
exist. 

But we must examine this point more closely. "There 
is no a priori reason why the writing instrument should 
be less rapid than tne other. The employee is in nowise 
retarded in his work by the presence of the ribbon that is 
rolled off before him; on the contrary, his task is facilita- 
ted, for it is easier to write from written or printed letters 
than from sounds. As for the instrument itself, there is 
no reason why its action should be slower. True, it is a 
little more complex, but not sufficiently so to diminish the 
steadiness of its action. Besides—and this will perhaps 
surprise many—writing instruments require less force than 
speaking instruments. In the latter, the shock must be 
strong, in order that its sound may be clear and distinct, 
and this necessitates stronger currents. 

Even the simplicity of the talking instrument and its 
greater cheapness are not unanswerable arguments in its 
favor. In the first place, those are points only of second- 
ary importance. Secondly, this advantage has its counter- 


balance in the fact that, if the instrument cost less, the 
operator costs more. This is plain, for itis much easier 
to learn to read an alphabet than to accustom the ear to 
appreciate the values of sound-signals consisting of clicks, 
with greater or less intervals between. Hence it is that 
operators fitted for this difficult service are fewer, and com- 
mand higher pay than the others. 

These considerations notwithstanding, the example of 
the United States is of very great weight: the practical 
character of the Americans gives a strong presumption in 
favor of the system universally adopted among them. 
Nevertheless we find in the report of Mr. Brooks for the 
year 1873, an explanation of these facts, which gives them 
a totally different aspect. According to him it was owing 
to the imperfections of the early Morse instruments that 
recourse was of necessity had to the talking instrument: 
hence this was not a case of selection determined by the 
advantages recognized, but simply a result of necessity. 
The explanation is certainly a curious one, and may have 
a measure of truth : still it must be said that the Morse 
apparatus was improved long ago, obviating the original 
objections, but yet the Americans have not gone back to 
it, preferring speaking instruments. 

In short, the question is one that cannot be settled off- 
hand—it has its pros and its contras. It is quite probable 
that upon this point, as upon many others, no absolute 
solution isattainable. It may be said that under certain 
particular circumstances a particular system will be em- 
ployed. Thus on railway lines, where the responsibility is 
so great, there is clearly an advantage in the use of writing 
instruments. On the contrary, in war, in traveling, in case 
of temporary installations, the speaking apparatus alone is 
imperative. 

As for the rapidity of action attributed to the Ameri- 
can service, it may be that such may be the fact, but it 
would still remain to find out whether it is attributable to 
the instrument or to the operator. In the United States 
telegraph operators are men of special capacity; they work 
like men that are well paid, of whom much is required, 
and who are liable to discharge if they do not give satis- 
faction. In France telegraphers are government officers: 
they work after the manner of indifferently paid public 
officers—methodically, quietly, never forgetting that they 
form a part of the government, and that they possess those 
famous acquired rights (droits acquis) which are the chief 
reliance of government functionaries in France. 

But at all events our operators should know how to 
use the speaking instrument. Such knowledge I know is 
required of them, but I doubt if they are very familiar 
with that mode of transmission. In the examination to 
which employees of the Military Service telegraph are 
subjected, they have to read by sound: but in not a few 
instances the examiner has been obliged to reduce this 
test to its simplest terms, lest he should have to reject 
employees otherwise capable. 


A TELEGRAPH SYSTEM has been established between Liverpool 
and Manchester on the same principle that is now confined to singlecities. 
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ELECTRICAL TRAINING. 


DEMAND which becomes widespread, powerful 
and imperative in its exactions, is the result 
of natural forces working toward the same 
centre ; to create such a demand by deliberate 

forethought is beyond the power of individuality. A 
demand once established will be satisfied in the due 
course of events, whether it be in art, science or manu- 
facture. There is now a rapidly growing want for men 
trained in the theory and practice of the science of elec- 
tricity. That this science will be of the utmost importance 
during the coming years, both in its scientific and practical 
aspects, we firmly believe; the brilliant names now making 
it a life study; the achievements, so rapid as to be almost 
beyond the power of a single mind to keep track of; the 
practical uses to which it is now applied and the boundless 
scope to which it will be applied in the near future: these 
characteristics, all tending toward the utilization of a force 
in nature, have already created a demand for men, not only 
well versed in the theory of the action of the current, but 
who thoroughly understand the mechanical construction 
of the various appliances necessary to produce and control 
this current. The demand is established, and it now 
behooves our foremost educators to devise a means of 
satisfying it. 

Education should so qualify a man that he can discrimi- 
nate between the wheat and the chaff in the works of others, 
and, assimilating the good, add to it according to the 
measure of his own ability. He should be able to turn to 
practical use his acquired and inherent knowledge, and he 
should also—this is but seldom the case—be able to impart 
it understandingly to others. His course of study should so 
qualify him that he can and will think for himself, not 
following in the beaten path of others, and that he will 
have recourse to his own brain in times of difficulty rather 
than depend on the efforts of others. In short, he 
should search for truth in nature and according to nature’s 
laws. 


The student of a profession should have the advantages 
to be derived from the best teachers—not necessarily the 
most learned—and, as aids, should be surrounded with all 
the requisite apparatus constructed according to the latest 
developments in his line. 

There are vacancies now awaiting thorough electricians, 
and our institutions of learning will be looked to to fill these 
vacancies. Whether the course should be special during 
a portion of the regular course, or post-graduate, are ques- 
tions to be decided by others—there are strong arguments 
in favor of each. One thing is certain; the college which 
undertakes this will, to succeed, have to obtain all the 
electrical appliances now in daily use. The medical student 
in the dissecting-room and hospitals is made conversant 
with his future work; the student in chemistry obtains 
practice in the laboratory; the student in mechanical 
engineering now obtains, in our best technical schools, a 
practical insight into the iaws which govern the movements 
he utilizes; students from these enter at once upon the 
duties of their professions. Students in civil and mining 
engineering graduate with an intimate acquaintance with 
the theories of their professions, but only after an appren- 
ticeship varying in duration according to circumstances and 
individual ability do they become capable of assuming 
responsible positions. A comparison of the relative advan- 
tages is not essential at present, The demand is impatient, 
and there is no opportunity for a supplementary course 
under a thorough electrician. The chrysalis must come 
forth perfect as far as his intellectual capacity will permit, 
and the education must be of such a character as will 
admit of this. 

If electricity have one-half the scope we think it will, 
it is destined to occupy the highest rank, and consequently 
demands consideration from our institutions. In it there 
are fields of thought which have only been entered upon 
but not explored; and, reasoning of the future by the 
recent past, there is a work to be accomplished by investi- 
gators in electricity who will make straight paths which are 
now crooked. 


CONTINUATION of Mr. HosPITALIER's article on 
“The Storage of Electricity " will appear in the next 
number of this paper. 


T is a gratification to refer our readers to the very 

interesting contribution of M. GAsTON TISSANDIER, 

the noted scientist of France, and editor of that charming 

paper, Za Nature of Paris. It is to be hoped that the 

pioneer and ingenious apparatus of М. Tissandier may 

prove successful, and that electricity may solve the prob- 
lem of aerial navigation. 


E would express our acknowledgments to Zhe 

Telegraphic Journal and Electrical Review of 

London for many courtesies, also for copy of the report of 

“The Telephone Case" recently decided in Edinburgh. 

We are requested to state that those interested in the 

above case can obtain full copies of the report at D. Van 
Nostrand’s, 23 Murray street, New York. 
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THE TELEPHONE—ITS CONSTRUCTION 
AND USE. 


PART II. 


N continuation of the above subject we recently visit- 
ed the offices of the Law Telegraph Company of this 
city. This company operates Exchange Systems in New 
York and Brooklyn, and its central offices are connected 
by trunk or connecting wires with those of the Metro- 
politan Telephone and Telegraph Company, thus enabling 
the subscribers of the two companies to intercommuni- 
cate. Theinstru- 
ments used by 
the Law Tele- 
graph Company 
are the same as 
those used by the 
Metropolitan 
Company, that is, 
the Blake Trans- 
mitter and Bell 
Receiver, of each 
of which we gave 
a description in 
our last number. 
Nearly all the 
rest of the appa- 
ratus, however, 
as well as the mo- 
dus operandi, is 
radically differ- 
ent, and merits a 
full description. 
In addition to 
the usual wire 
(the individual 
wire) connecting 
the subscriber 
with the central 
office, he is pro- 
vided, in common 
with about r3o 
other  subscrib- 
ers, with a circuit 
wire, styled the 
“calling wire, 
which is used 
exclusively in giving the orders to the central office for 
connecting and disconnecting the individual wires. The 
use of this calling wire enables the company to do away 
with annunciator cases, switch boards, local and trunk 
tables, jacks, etc., in the central offices, and to substi- 
tute therefor, as the sole apparatus of the office, a table 
thirty-four inches square, on which are concentrated no 
fewer than 400 individual wires, 75 to roo trunk wires and 
4 calling wires. Around this table are seated four operators, 
each of whom has a transmitter and a receiver in the circuit 
of a separate calling wire. The transmitter is placed on 


an upright rod at his right, and the receiver is held con- 
stantly at his ear by means of a steel band passed over the 
head, which band serves also as the magnet of the tele- 
phone. He is therefore always in readiness to receive an 
order without the necessity of a preliminary call or signal, 
and both his hands are left free to fill the orders. Each 
of three of these calling wires connects with the prem- 
ises of about 133 subscribers, and the fourth connects 
with all the other tables in the system, whether located in 
the same or in other central offices. The former are 
styled subscribers' calling wires, and the latter "trunk 
line calling 
wires," because 
used for trans- 
mitting orders to 
connect and dis- 
connect the 
trunk lines. All 
tables in the sys- 
tem are exactly 
alike in every re- 
spect, and each 
has a certain 
number of trunk 
lines in direct 
connection with 
every other. 

Figure 1 is a 
cut of the table; 
its construction 
is as follows: 
Each individual 
wire enters the 
box in the centre, 
from the floor be- 
low it, and con- 
nects with a ver- 
121 tical brass tube 
i du about two feet in 
beight and half 
- ' an inch in diam- 
2 eter. A brass rod 
about a foot long 
and carrying a 
little flat spring 
is suspended in 
each tube (see 
Fig. 2) by a stout flexible cord which terminates in a brass 
cap bearing a steel pin and resting on a ground plate set 
just above the tubes, but separated from them. 

The rod is made to move freely through the tube, and 
the spring maintains an electrical connection between 
them, which is never broken. 

This box of tubes opens in the centre of the table top, 
all parts of which can be easily reached from any side, 
and of which the ground plate forms a portion of the 
surface, the rest being composed of 75 to 100 square brass 
bars drilled with holes to receive the steel pins. А por- 
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tion of these bars are connected with trunk wires lead- 
_ing to similar bars on similar tables (either in the same 
office or other offices), and the rest are used for local con- 
nections. 

The tubes are arranged in four sections of тоо each, 
each section ten tubes square, and numbered from o to 9 


5 
A 
S 
N 


77% 


FIG. 2. 


on all four sides, so that the figures can be read equally 
well from all sides of the table. 

The figures on either of the two parallel sides may 
stand for tens, and those on the other two sides will stand 
for the units—the hundreds are understood. 

It must be readily seen that with this system of num- 
bering the operator can select any plug more quickly and 
surely than if each plug bore its own number. The plate 
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bearing the figures is connected with a battery having a 
pole-changer or circuit breaker in its wire—or with a gen- 
erator if preferred—so that when a plug is touched to it 
the subscribers’ bell 15 given a continuous ring. A small 
key is inserted in each square bar, which, when depressed 
by the finger, bears against a plate underneath similarly 
connected. When subscribers have been connected they 
can be rung up by these keys without disconnecting. 

Another plate, that next to the one numbered, is con- 
nected with the same battery, but directly, and used for 
giving single strokes. 

The push-button switch shown underneath each trans- 
mitter is used to switch the telephones temporarily into 


Fic. 3. 


a trunk calling wire coming from another table. When 
there is more than one such wire, there is a switch for 
each. 

The subscribers' outfit is shown in Fig. 3. The usual 
magneto generator is dispensed with. The black knob 
seen projecting through the door is the same switch 
shown at the corners of the table, and when held pressed 
in, it connects the entire apparatus with the calling wire : 
in its normal condition the apparatus is in the circuit of 
the individual wire. The box contains, besides this switch 
and the gravity switch (holding the receiver and used for 
automatically switching from the call bell to the tele- 
phone), one cell of Law battery and a simple call bell. 

Figure 4 shows the combination of the circuits, and 
will serve to illustrate the operation of the system, which 
is as follows: Subscriber r13 wishing to communicate 
with subscriber 394, he switches into his call wire (C) by 
holding his finger on his push-button and calls “113-394.” 
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Operator S' immediately selects these pins, one with each 
hand, holds them an instant on the continuous ring-up 
plate, inserts them in a bar and the work is finished. 
Whole time occupied about three seconds. 


С” 


Subscribers do not interrupt or interfere with one 


another on the calling wire, because they distinctly hear 


each other, and each order is but a word or two and is 


The conver- | filled at once. 
sation ended, 113 calls, “113 off, and the operator 8! 


Under this system a subscriber can connect and discon- 
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FIG. 4. 


immediately withdraws pins 113 and 394, one with each 
hand, touches them to the single stroke-plate, thereby 
giving a disconnect signal to each subscriber, releases 
them, and they run back to their places. Whole time 
occupied, about two seconds. 

If the call had been 113-782," 782 being a subscri- 
ber connected with another table (either in the same or 
another central office) the operator S! would then have 
selected a trunk line bar leading to that table, say bar 
connecting with trunk line ro, with one hand rung and 
connected 113 with that bar and with the other hand 
pressed his push button switch and called over wire T C! 
to the distant operator 782-10 and T* would immediately 
ring and connect 782 with the bar similarly numbered in 
his table. Whole time occupied about five seconds. 

The disconnection is similarly accomplished. It will 
be observed that the operators at the same table work 
entirely independent of each other, and they never speak, 
except over a trunk call wire, to a distant operator. 

Should subscriber “2782” give the order to disconnect, 
it would be received by operator 5°, who would withdraw 
pin “782,” switch into wire T C, say to operator T! “то 
off," whereupon operator T! would withdraw pin 113 from 
bar 1o. 
used at all. 


nect at will with other subscribers in rapid succession ; an 
invaluable feature for giving quotations to customers, 
ascertaining the whereabouts of a party, and for many 
other purposes. 

Some of the calling wires are “metallic circuits" and 
some of them “ground circuits." Usually they “loop” 
into the subscriber's office, although they sometimes merely 
“branch " or “tap in. 


ROF. BERNSTEIN, of Boston, recently devoted himself to con- 
vincing the visiting underwriters that most of the tales regarding 

the danger of electric light wires are unfounded. In order to show that 
no danger of fire attends the introduction of the incandescent light into 
dwellings, he shattered a globe of one with a hammer, when the light at 
once went out. When the company was arrayed about one of the large 
lamps burning in the basement of the Mechanics' Building the professor 
astonished some at least of the party by breaking the wire close to the 
lamp with a pair of nippers. "The only result was the instant extinguish- 
ment of the light. You see I am still alive," he said; and then, taking 
up the broken wire, one end in each hand, he united it, and the light im- 
mediately resumed shining. These tests, several of the gentlemen said, 
demonstrated perfectly what Prof. Bernstein said—that when electric 
light wires are perfectly insulated by thick coatings and are carefully 
strung, there is no danger to life or property if they are cut by an axe or 


All subscribers are numbered and names аге not | if they fall across a telegraph or a telephone wire, or even if a man takes 


hold of them to make connection with a lamp. 
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ON THE APPLICATION OF ELECTRO-PUNC- 
TURE TO THE TREATMENT OF 
PULSATILE EXOPHTHALMOS 
OF THE ORBIT. 


R. GEORGE MARTIN of Bordeaux has recently 

published a note on acase of pulsatile exophthalmos 

of the orbit cured by electro-puncture. Believing thistobe 

the first instance in which the subduction of an orbital 

aneurism has been effected by the agency of the voltaic 

current it seems to us of sufficient interest to be described 
at some length. 

The injury occurred to the left eye of the patient who 
was the subject of the observation, and developed as a result 
of a serious fall that produced primarily a fracture of the 
base of the skull. Various troubles affected the parts of the 
eye on one side of the sight, and gradually increased. ` Two 
months after the fall Dr. Martin diagnozed a pulsatile exoph- 
thalmos. It is not within the province of this article to 
discuss the reasons which led him to modify his diagnosis 
and describe it as an arterio-venous aneurism after having 
believed it an arterial aneurism only: the reason being 
fully detailed in a memoir that the author has published in 
the Journal de Médecine de Bordeaux. But we must directly 
describe the means employed to effect the cure. 


The raethod adopted by Dr. Martin is that which was 


suggested by Ciniselli, and which consists in introducing in 
the aneurismal sac pointed wires or needles, which serve 
as the electrodes of a voltaic battery, but with the precaution 
of first adjusting the needles connected with the anode of 
the battery, before opposing to each of them the negative 
electrode. 

The blood immediately coagulates around the needles, 
apparently under the influence of the positive electricity, 
and the existence of a nucleus of solidified blood appears 
to favor the production of clot under the influence of the 

negative pole. A consequence of some little practical ad- 
vantage is, that the needles soon firmly implant themselves 
in the tissue and do not require to be supported. 

The note that we are discussing is especially interesting 
because, contrary to the usual custom, the author has clearly 
stated the electrical conditions employed. Not that he in 
effect measured the current during its action, but he con- 
veys sufficient information regarding it to enable a compe- 
tent person to reproduce practically the same conditions in 
an analogous case. We quote the passage relating to this 
determination: “Тһе cells we employed were those of 
the Leclanché chloride of ammonium battery. By means of 
a collector we could include in the circuit as many or as 
few cells as we desired. A commutator permitted us to 
reverse the direction of the current without sending through 
the wires the induction shock (‘sans choc voltaique’), 
which is very important when operating near the optic nerve 
in which any sudden electric impulse gives rise to luminous 
sensations extremely disagreeable, and even in certain 
cases dangerous." 

Before each séance we measured by means of a voltam- 
eter the force of the battery that we intended to employ. 
We determined how many cells were required to yield 25 
millimetres of gas in five minutes by the decomposition of 
water acidulated with ұс of its weight of commercial 
sulphuric acid.* The number of cells thus indicated has 
never been exceeded in any of our operations. Often, 
however, in consequence of the insupportable pain attendant 
upon the employment of such a current we were obliged to 

* Since the article translated does not specify cuoic millimetres, and the 
diamcter of the gas-measuring tube is not given, which would be required if linear 
millimetres were meant, and since the form of voltameter is not designated, the 


3 is indefinite. Probably cubic millimetres of the mixed gases are meant. 


pole. 


reduce the intensity by diminishing the number of cells. 
As Dr. Martin has admitted, it would have been better 
to have measured the intensity of the current at each in- 
stant during the operation; but the data given are sufficient, 
except one obscure point regarding the commutator, and 
should be approved. . 

The needles employed, three in number, were made of 
platinum and were plunged in the interior of the tissues in 
such a manner as to be separated by intervals of one centi- 
metre. The patient was submitted to treatment on six sepa- 
rate occasions between Oct. 15, 1880, and January 25, 
1881. During the first of these occasions the number of 
Leclanché elements employed was not less than six, and at 
the maximum was increased to eight; on the last occasions 
the number of ten cells was attained. On the various 
occasions, the actual time during which the patient was sub- 
mitted to treatment was successively 26, 36, 24, 89, 85, and 
53 minutes. Furthermore the current was not allowed to 
flow continuously in the same way during the whole séance, 
but the manner of applying it was changed occasionally, 
whereby the séance was divided in distinct intervals, as will 
be indicated by the following tabular exhibit of the first 
operation. 

First period, 3 minutes. 1 needle at the + pole. The — 
pole connected with a conducting plate applied to the 
forehead. 

Second period, 6 minutes. 
A second at the + pole. 

Third period, 5 minutes. 

— pole; a 3d at the + pole. 

Fourth period, 4 minutes. 
pole. The 18 at the + pole. 

Fifth period, 4 minutes. 
The second at the + pole. 

Sixth period, 4 minutes. 
The 3d at the + pole. 

The succeeding operations were similarly conducted. 

On the 25th of January, the date of the last operation, 
the tumor that had been treated had completely disap- 
peared ; but indications of a second were manifested in a 
new place ; it was immediately attacked in a similar manner 
and but once subjected to treatment, for by the tenth of 
February it was announced that no sign of the aneurism 
remained. 

Four months later than January 25th, the cure was per- 
fectly maintained, and all the symptoms which had accom- 
panied the tumor had disappeared. 

A consideration of Dr. Martin's statement leaves little 
doubt that the result obtained was actually due to the action 
of the voltaic current, and was not due to a spontaneous cure. 
At each treatment, and immediately, an amelioration of the 
symptoms was evident. After the fifth and sixth occasions 
the effects were more perceptible and the action was com- 
plete ; all the souffle and the pulsation had disappeared in 
the principal tumor when the needles were withdrawn on 
the fifth occasion, and from the swelling which was later 
observed on the sixth occasion of treatment. 

In point of fact the complete cure was effected in five 
operations, and by a total duration of the action of the 
current not exceeding three hours and fifty minutes; for 
as a matter of fact the time of the first séance should not 
be included, as the current by reason of a mistake was 
passed in a direction the reverse of that desired. 

As an unforeseen accident, and not of great importance, 
we must mention the production of an eschar seven milli- 
metres in diameter at the time of the fifth operation; after 
which, as in all other cases, only a little brownish ring sur- 
rounding the needles remained. 

This observation shows that excellent results may be 
derived from the use of electricity in cases analogous to 


The 15 needle at the — 
The 2d needle is put atthe 
The 3d needle at the — 
The 156 needle at the — pole. 
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that described, even though they arise from venous dila- 
tations only. Dr. G. Martin thinks that the electrolytically 
produced dots retained against the sides of the veins are 
not liable to move, and that there need be no fear of 
embolic accidents. We do not know whether all physicians 
will adopt the view of the matter we have here discussed ; 
but the fact isin itself of interest, the data are sufficently 
complete as far as the application of the current is con- 
cerned, and the work of Dr. Martin is worthy the attention 
of the readers of I É/ectricien. 
C. M. GARIEL. 


IMPRESSIONS PRODUCED UPON ANIMALS 
BY THE HUMMING OF TELEGRAPH 
WIRES. 


i | ‘HE black woodpecker, and also the green ( picus mar- 
tius and picus viridis), live upon the insects which 
they find under the bark and at the heart of decayed trees. 
In the vicinity of the pine woods in Norway, wooden tele- 
graph poles, although newly impregnated with sulphate of 
copper, are found entirely pierced sometimes by the birds. 
The humming produced by the vibrations of the wire leads 
the bird to think that the interior of the pole is full of 
worms and insects, and therefore he pecks at it. His bitter 
disappointment can be conceived when, after having per- 
forated the pole from side to side, he finds nothing. ‘The 
holes thus made are usually found near the insulators, and 
are sometimes as much as three inches in diameter. 
_ The bear is also a victim of this acoustic illusion. He 
15 very fond of honey, and when, in his solitary wanderings, 
he hears the vibrating wires, he mistakes the noise for the 
humming of a swarm of bees. He follows the deceitful 
lead up to the pole where the sound seems loudest, and, 
since he does not find the wished-for hive, he thinks it hid- 
den under the pile of stones which support the pole ; he 
then scatters these stones in all directions; finally, deceived 
in his hopes, he gives the pole a powerful blow with his 
paw, so as to have the satisfaction of at least thoroughly 
frightening all the bees, which he now supposes to be hid- 
den inside the pole. These scattered stones could not be 
accounted for until the discovery of the marks made by 
the claws of the angry bear. 

Telegraph wires have also an influence upon wolves, 
but it is not so sharply marked as in the case of bears and 
woodpeckers. When the necessary funds were to be ap- 
propriated to build the first lines in Norway, a member of 
the Storthing declared that although that part of the coun- 
try which he represented was not directly interested in the 
project, he should vote in favor of it because, m his opin- 
ion, the wires so stretched would drive away the wolves 
from the whole district traversed by the line. It had al- 
ready been noticed that wolves, no matter how hungry they 
were, would not encroach upon places around which cords 
had been stretched from post to post. In fact, when the 
line was built—more than twenty years ago—the wolves 
disappeared and have not yet returned. 

It might be objected that this disappearance of the 
wolves could be attributed either to their wandering away, 
or to the ravages of disease ; but it is certain that the fact 
has no precedent in a country which is well suited to their 
habits.—L’ Electricien. 


—— A BERLIN CORRESPONDENT to one of the London papers says: 
The postal authorities are now buying an improved telephone, which 
the patentee declares to be able to transmit vocal sounds from Hamburg 
to Berlin." 
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OUR PARIS CORRESPONDENCE. 


PaRIs, February 17, 1882. 

INCE the International Exposition of Electricity held in the Palais 

d'Industrie, electrical science and its manifold applications seem, as it 
were, to be taking a moment's rest preparatory to bringing forth fresh 
wonders and making another advance step. 

In the matter of electric lighting, in default of new inventions of 
any great importance, the war between gas and electricity continues. 
As a matter of course, it is in the very heart of Paris that the most ac- 
tivity is shown, and there, too, all experiments of any moment are made. 
The Avenue de l'Opéra, with its neighborhood, is the principal scene of 
this rivalry. Ina walk of ten minutes an attentive observer will notice a 
good half-dozen different systems. Between the Opera House and the 
Institute we observe: 

I. The Siemens differential lamps, used in a large music store. 

2. The Jabloshkoff candles, used to illuminate the Place de l'Opéra 
and its dependencies. 

3. The Maxim lamps, which light up the offices of the Compagnie 
Générale, No. 12 Ave. de l'Opéra, and which are to be seen also in one 
of the side streets, the Rue d'Argenteuil; these lamps are fed from elec- 
tric accumulators, to which we shall soon have occasion to recur. 

4. Lamps of the Mersanne system, used in the Place du Carrousel. 

5. The Brush system in the court of the Louvre. 

No doubt two or three other systems might be found were one to 
search more closely for them. 

The gas companies, not to be behindhand, have just set up four new 
Siemens burners in the Place du Palais Royal; but it is yet too early for 
us to formulate an opinion or to venture on a comparison. 

Aside from electric lighting, there are two questions which still largely 
occupy the mind of ‘‘ Paris-électrique,” namely, the transmission of 
forces by electricity, and the distribution of electricity to houses. Two 
companies have lately been formed to experiment upon and develop these 
two branches of electrical activity. One of these companies has a capital 
of 10,000,000 francs—some two million dollars—and its director is Mr. 
H. Fontaine, a gentleman well known for his energy and intelligence. 
It is yet too early to attempt to forecast the future that awaits this enter- 
prise, but in my opinion it has a very fair prospect of success. The other 
company, which came before the public making a far greater outward show 
is, I fear, at least in a position of embarrassment. The recent collapse of 
the Union Génerale, which had undertaken the organization of this com- 
pany, has sadly compromised it, and the 75,000,000 francs that were to 
constitute its capital are yet to be gathered in. 

On January 28th a grand ball was given at the Palace of the Ministére 
de la Guerre (War office), by the alumni of the Polytechnic School, for 
the benefit of their Aid Fund. In the dancing hall the Werdermann, 
Jabloshkoff, Maxim and Jasper systems gave practical demonstration of 
the excellence of the electric light; still the greatest success of all was 
unquestionably achieved by the incandescence lamps, whose mild light did 
full justice to the red tints and the bronzes of the grand ball-room. 

Electricity will also play an important part in a grand evening party 
to be given by Admiral Mouchez in the magnificent salons of the Ob- 
servatory on the eleventh of March. 

Mr. Gaston Tissandier will on that occasion deliver a lecture on the 
applications of electricity to domestic uses—an interesting subject and a 
timely. YOUR PARIS CORRESPONDENT. 


Tue ELECTRIC RAILWAY COMPANY has been incorporated in 
London for the purpose of constructing electric railways in various cities 
of Great Britain. 

IN A PAPER REAL by Principal Jameson, of the College of 
Science and Arts, before the Institution of Engineers and Shipbuilders, 
Glasgow, Scotland, the lecturer stated that 1,400 or 1,500 lamps for 
electric lighting had been fitted up in war and first-class passenger steam- 
ers. Judging from the rapidity with which they were supplanting the 
old oil lamps, it might be expected that ere long nothing else would be 
used for the lighting of ships. 
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OUR LONDON CORRESPONDENCE. 


LoNDoN, March 2, 1882. 
THE INTERNATIONAL ELECTRIC EXHIBITION AT THE CRYSTAL PALACE. 


T would be quite out of place to dwell here on the success of the 
International Electric Exhibition held in Paris from the beginning 
of August to the end of November, 1881, this subject having, since the 
said exhibition began to show any signs of completeness, been dealt 
with ad nauseam by the scientific and general press of the whole world. 
It was only natural that the happy idea would strike an ingenious 
mind that as all the exhibits assembled together on the occasion of that 
great solemnity had been consigned there at great trouble and expense, 
very little inducement would be required to persuade at least a great 
proportion of the exhibitors to extend the exhibition period and transfer 
their goods to some other quarter. And this is how London is now 
enjoying a certainly very interesting sight, in what is somewhat pompously 
and certainly erroneously called the Crystal Palace International Electric 
Exhibition. That such a plan suited the American exhibitors who had 
to return their goods through England, English exhibitors who had to 
bring their exhibits back at home, and a very few of the enterprising 
nearest English neighbors, such as French and Belgian, there is no doubt; 
and it can readily be conceived, and it was to be expected that the Eng- 
lish companies as well as the American and a few other foreign ones 
established in England, would seize on the occasion of making, at home 
or at their adopted home, what they could not have thought of doing in 
foreign countries, where they had to contend with all the difficulties 
attending ignorance of the language as well as of its customs and habits, 
The display of lighting is certainly a grand one, and the nature of the 
palace, together with it contents, lend themselves very well to an effect 
which could not easily be obtained elsewhere. "The majority of systems 
of electric lighting are exhibited there, separate and distinct portions 
of the building having been allotted to the various companies, or indi- 
viduals respectively working them, and a few of which have carried out 
the idea, one might say almost regardless of expense; so that it may be 
said that if those exhibits are intended to show what results can be 
obtained with the electric light, they certainly also illustrate what can be 
done with money and profusion. 

The Brush light is fully represented there, in two distinct exhibits: 
that of the Anglo-American Brush Electric Light Corporation, and that 
of the Hammond Electric Light and Power Supply Company, limited, 
a company very recently formed for the purpose of working, under license 
from the Ang'o-American Brush Light Company, the Brush system (as 
well as the Lane-Fox incandescent system, of which the Anglo-American 
Brush Company have acquired the right) in certain counties of the north 
of England. 

The Brush Company are lighting the tropical room, or north end 
portion of the palace, together with some side rooms; and they make in 
these various parts a fine display of the Brush arc and Lane-Fox incan- 
descent lights. Their engine-room has been fitted up in a style similar to 
that which they had adopted at the Paris Exhibition, and which leaves 
nothing to be desired. A number of their dynamo-machines, of various 
sizes are driven, by a battery of Robey's steam-engines, of the locomotive 
e and the whole arrangement is substantial, neat, and engineering- 
ike. 

Further on are the exhibits of the Electric Light and Power Generator 
Company, a company formed one year ago, and working, in England, the 
Weston and Maxim American systems of electric lighting. A number 
of Weston arc lamps and Maxim incandescent lamps are displayed in all 
kinds of shape and manner, illustrating the numerous adaptations of these 
forms of lights, and the mechanical portion, which is far away and rather 
out of sight, also leaves nothing to be desired; the whole of the dynamos 
are driven, by means of intermediate gearing, by an excellent 20 horse- 
power nominal semi-portable engine of the firm of Messrs. Ransome, 
Head & Jefferies, of Ipswich, and of exactly the same type that the one 
which has been driving, now for three years and a half, the 60 Jablosh- 
koff lights on the Victoria Embankment. 


Further on, walking toward the south end of the palace, we meet 
with the displays of electric lighting of the British Electric Light Com- 
pany, who are the makers, in this country, of the Gramme Continuous 
Current Machine and the Brockie lamp. A certain number of these said 
Brockie lamps are hung from the roof, and give a very good light was it 
not for the unpleasant jerk periodically given to the carbon pencils from 
an automatic switch connected with the countershaft driving the dynamo. 
This system of regulator is also applied by the same company for light- 
ing, outside and inside, the Cannon Street terminus of the South- 
Eastern Railway Company, in the city—and most effectively, as this is 
undoubtedly one of the best examples of electric lighting to be found in 
London. The British Electric Light Company are also lighting some 
lateral room by means of an incandescent lamp which they are themselves 
manufacturing on the principles, we belief, of the Lane-Fox system. 

Close by is the exhibit of Mr. R. E. Crompton, who shows a certain 
number of his lamps worked by the Burgin dynamo-machine, which he 
has introduced in this country. Mr. Crompton is one of the rare 
exhibitors of electric lighting, or electricians, who do not care to sacri- 
fice appearances to practical results. Simplicity and economy are well 
studied out and combined by him; and for practical results he cannot 
easily be outdone, succeeding thereby in obtaining many contracts 
which are thrown open to public competition. 

In the centre of the transept, or at the Handel organ, a number of 
Piette and Krizik, or Pilsen lamps, are exhibited with very good effect 
by Messrs. Rowatt & Fyfe, of London; and a great future is predicted 
for that lamp, which is said to give some very good results. 

The next exhibitor is Edison, whose display is very elaborate and 
striking. The steam engines driving the dynamo in the basement are 
of Robey's make, locomotive type. The generators are of the vertical 
type, and the whole mechanical arrangement is well worked out. The 
light is exhibited in the concert room, in which the lamps are suspended 
in festoons all round the room, in colored glass in which are imitations 
of flowers. А great crystal chandelier occupies the centre of the room, 
and Mr. Edison's name appears above the organ, formed with a certain 
number of incandescent lamps. Opposite the concert room is the enter- 
tainment room, in which the lights are liberally applied in various ways, 
and harmoniously combined with some pieces of furniture. These, as 
well as the central Electrolier " (a new appellation for an electric chan- 
delier), illuminating the body of the room, have been supplied by a firm 
of Art metal workers, Messrs. Verity & Sons. The central electrolier 
is a handsome and expensive piece of workmanship (representing a huge 
basket of flowers, fifteen feet high and nine feet wide, containing about 
350 flowers in hammeted brass, and roo lights in colored glass lily cups); 
this, with the other electrolier in the concert room, as also the magnificent 
crystal candelabra just now being erected by the Electric Light and 
Power Generator Company fora display of their Maxim lamps, seems 
likely to introduce a style and luxury in lighting altogether unknown or 
dreamed of during the reign of its elder brother, gas. 

On leaving the Edison exhibition, one meets with the exhibit of the 
Compagnie Générale d'Électricité, who are now working the system 
universally known as the Jabloshkoff candle. This system is too well 
known to be described here. The said company's exhibits are some- 
what spread about, 20 lights being used for lighting a long passage on 
the first floor, and in which are to be found sundry exhibitors ; 13 
lights in the Opera Theatre, a central crystal chandelier being arranged to 
received four globes, and the nine remaining ones being disseminated 
about the room in a very elegant fashion ; 6 lights in an alley close Бу; 
29,lights in another part of the building, and 30 for lighting the platform 
and approaches of the London, Brighton & South Coast Railway station. 
The engine working these latter ones is erected in a small wooden shed, 
built on purpose in the garden of the palace close to the station, and is a 
IO horse-power nominal of Messrs. Marshall & Sons, of Gainsborough, a 
firm who have acquired a notoriety for the construction of steam-engines 
adapted for the driving of dynamo-electric machines. The other dynamo- 
electric machines, all of the Gramme self-exciting, alternating current 
system, of which the Compagnie is the proprietor, are driven, two by one 
I2 horse-power '' Otto" gas engine each, of Messrs. Crossley Brothers' 
(of Manchester) make, the other from a 10 horse-power horizontal engine 


coupled with a vertical boiler, the makers being Messrs. Hindley, of 
Bourton ; these makers are also driving one Siemens machine, and will 
shortly drive some Swan incandescent lamps. The Jabloshkoff system 
there, as in the thousands of places where it has been in use for long 
periods of time, gives great satisfaction, its great quality being extreme 
simplicity. 

Then аге to be found Messrs. Siemens Brothers’ exhibits, which, as far 
as lighting goes, consist mainly of the wrought-iron, nickeled, eight-lamp 
chandelier which they exhibited in Paris, and which, with its eight lamps 
attached thereto, illuminates the crystal fountain and basin at the south 
end. Siemens’ dynamo machines are driven, throughout the building, 
by almost every kind of engine. We should not, however, fail to notice 
those of Messrs. J. & H. Gwynne, of Hammersmith, both of the horizon- 
tal and vertical type, which run at almost incredible speed, one being 
scarcely able to distinguish the running parts. These machines drive 
the dynamos direct. 

Another interesting high-speed engine, also largely. represented at the 
exhibition, is Hodson's rotary engine, which is extensively used for 
driving the dynamos direct. 

There are, besides, many other systems of electric lighting exhibited, 
some quite new, others a little more known. Messrs. Galloway, of 
Manchester, exhibit a splendid horizontal engine, which is driving a large 
portion of the exhibitors' machines ; Mr. Elmore has a large exhibit of 
his electro nickeling processes by means of the Weston electro-plating 
machine. 

When I shall have added that the Hammond Electric Light Company 
are lighting, with the Brush lamp, the long passage leading from the 
palace to the low level station; that Edison is fitting up lamps for lighting 
up the space between the palace and the high level station; that theother 
electrical exhibits are not yet in a sufficient state of completeness to be 
advantageously noted, I shall have fully described the exhibition as it 
now stands. 


THE FAURE ACCUMULATOR OR SECONDARY BATTERY. 


The 9th of June, 1881, the newspaper, The Times, published a long 
and sensational letter, addressed by Sir William Thomson to the editor, 
on the subject of the storage of electric dynamic energy. Sir William 
Thomson, in it, announced some wonderful results which he had obtained 
with a '* marvellous box of electricity which he had received as early as 
the middle of the previous May, from Paris, and which had been charged 
in that town. The Faure cell, secondary battery, or accumulator, has 
been too often described and is too familiar to any one to suffer by being 
described again in this place. Suffice it to say that, after that lapse of 
time, during which some public demonstrations of the power and various 
uses of the accumulators have been given, and the business brought up 
to a sufficient state of ripeness, the natural sequence has just been arrived 
at, viz., the formation of a company. The formation of a company for 
the working of the Faure accumulator has been an accomplished fact for 
the last fortnight, and it to-day comes before the public in the columns of 
the daily newspapers. The name of the company is '' The Faure Electric 
Accumulator Company, limited." The capital is 41,000,000, in 80,000 
ordinary shares at Z to each and 200,000 deferred shares of £1 each. 
Subscriptions are invited for 40,000 ordinary shares. The new company, 
who are purchasing the rights of the '' Société Force et Lumiére," will 
pay to the vendors the sum of £25,000 cash, and 100,000 deferred shares 
of £1 each, fully paid. 

We have quite recently heard of another company about to be started 
and launched, for working a new accumulator, which is said to be far 
superior to anything of the kind in existence. The promoters are said 
to be some influential gentlemen already very successfully connected with 
an existing electric lighting company. We shall see and will not fail to 
report when it comes out—should it come. 


INTERNATIONAL LEGISLATION RESPECTING SUBMARINE TELEGRAPHY. 


Public attention is now engrossed, and this in a very serious manner, 
upon the question of protection to the submarine cables. "The industry 
of submarine telegraphy, although a comparatively recent one, has 
received continuous and steady development, and is now an immense 
institution, in which a large capital is invested, and to which the com- 
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mercial world, and, in fact, the community at large, is greatly indebted. 
Now that submarine cables are being multiplied, and growing to be in 
such numbers that casualties to one of them are of almost daily occurrence, 
some new and unexpected difficulties have presented themselves, which 
it is impossible to satisfactorily settle in the absence of any international 
legislation. 

It appears that whenever a fault has been discovered and localized in 
a cable, should one or more cable-repairing ships proceed to pick up the 
cable where it is discovered to be interrupted, in order to repair the said 
cable and re-establish the connection between the two ends, the said ships 
have to labor under all kinds of difficulties, often vexatious and some- 
times ruinous, having to abandon, sometimes for weeks together, the idea 
of repairing the cable, letting, therefore, the communication remain 
interrupted. 

The principal cause of complaints and annoyance is said to be the 
fishermen, their nets and their boats, whole fleets of which are of course to 
be found 7 sea during the fishing season. It appears that fishermen will 
not exert ordinary care in trawling. They will drag against any cable; 
should their nets or anchors foul a cable, they will quietly raise the cable 
if they can, cut it in two in order to free their nets or appliances, and 
drop the two ends back into the sea; or they will let loose or sink buoys 
used for marking the ends of cables actually under repairs; then they 
utterly destroy cables by using trawls in bad repair, and from which 
sharp pieces of iron or bolts protrude, Another source of annoyance 
lies in the fact that a cable ship is under regulations to adopt, when 
at work, the not under control lights, and being thought to be a wreck 
by the passing vessels, those make up for the cable ships and seriously 
interfere with their work, sometimes totally disabling their cables. 

Basing a protest under these various grievances, fifteen large sub- 
marine companies have recently petitioned the Minister for Foreign 
Affairs upon the subject, complaining at the same time that the additional 
outlay directly and indirectly occasioned, and the loss of revenue caused, 
pressed heavily upon the companies; that the capital invested, now 
amounting to 425,000,000, is unfavorably affected, and the whole system, 
as described, operates to discourage those enterprising investors who have 
placed this country beyond question at the head of telegraphic enterprise. 

Later on, at the end of December, a reply was addressed to Mr. John 
Pender on behalf of various submarine companies, by the President of 
the Board of Trade, to whom the petition previously mentioned had 
been referred. 

Init, all the points raised in the petition are argued one after the 
other, the writer taking an opposite view of the matter submitted to him, 
and in conclusion it is said that if the petitioners will, after consideration 
of the observations submitted, prepare some definite answers and sug- 
gestions, the president would be happy to receive a deputation, should 
they desire a personal interview. 

Quite recently, the submarine companies have again addressed to the 
Board of Trade, through Mr. J. Pender, a letter in which they suggest 
the enactment of certain provisions for the protection of submarine 
cables. Meanwhile the question is taking the proportions of an inter- 
national one; France and Germany having also taken it up quite recently. 
A congress is suggested. We will keep our readers well informed of the 
progress of this interesting question. 


THE ELECTRIC LIGHT IN PARLIAMENT. 

Very long is the list of electric light companies, gas companies, 
corporations, municipal and local authorities, etc., who are this session 
presenting themselves before Parliament with private bills, asking for 
powers to break up the streets and other thoroughfares, to interfere with 
public and private property, to manufacture and deal with the electric 
light and electric motive power. 

Very strong and well organized also will the opposition to the granting 
of these bills likely be, and especially on the part of gas companies. A 
weak point in their argumentation, however, exists in the fact that many 
gas companies do not think it under their dignity to apply for exactly 
similar power as if they were nothing more than mere and common elec- 
tric lighting companies. Black sheep are of course to be found every- 
where, even in the bosom of gas companies’ organizations. It would be 
interesting to know if the number of these would not be increased were 
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not the majority of gas companies precluded, by their statute, making 
applications for such powers. 

The question of granting powers for electric lighting purposes is giving 
rise, with the public, to a great deal of speculation, as it involves the 
right of breaking up streets; and a great inconvenience is already felt at 
the amount of varied purposes for which streets are already liable to be 
cut open, there being frequent occasions to disturb them for the gas, the 
water, the pneumatic post, the telegraph, etc. 

From what occurred recently in the House of Commons, the govern- 
ment will shortly introduce a bill proposing that all the electric lighting 
bills now before them be referred to a joint committee of members of 
the Houses of Lords and of Commons, or to a hybrid committee, accord- 
ing to what will be found the most convenient; and we may therefore 
expect shortly a parliamentary committee to sit upon the question, and 
there is little doubt that the proceedings will prove of the utmost interest. 

The report of the future committee will form a worthy complement 
to the one already issued by a select committee of the House of Com- 
mons, who sat upon the very same question of granting powers for elec- 
tric lighting purposes, from the 17th of April to the 13th of June, 1879, 
and these documents will form a real historical record of the beginnings 
of the electric lighting industries in this country. We shall, of course, 
carefully watch the said proceedings and duly report thereon. В. 


ANSWERS TO CORRESPONDENTS. 


BY WALLACE GOULD LEVISON. 


I. S. H.—Q. Where can I obtain report of the recent lightning-rod 
‘conference in England, alluded to in your March number?....A. Of 
E. & F. N. Spon, 446 Broome street, New York. 


W. M. B.—Q. Why has a magnetic current from a Telephone Bell Gen- 
erator no effect on a galvanometer wound with No. 36 copper wire?.... 
A. Probably, because the current (which is an electric and not a magnetic 
current) is an alternating current and affects the needle first one way and 
then the other with such rapidity that it has not time to move. If closely 
watched the needle will be seen to twitch. 


T. J. L.—Q. What are the best works for a person to read who wishes 
to make a thorough study of electricity from the foundation? ... A. One 
good general work, such as Becquerel's '* Traité d'Électricité et de Magne- 
tisme," Paris, 1855, is sufficient. An abstract of this in English is given 
in the Scientific Memoirs of Mr. Richard Taylor. It is necessary then 
to read all the separate works on special applications of electricity, such as 
Hospitalier's ‘‘ Les Principales Applications de l'Électricité," “ Clark 
and Sabine on Electrical Measurements,” ‘‘ Haskins’ Galvanometer,” 
“ Davis and Rae’s Electrical Diagrams,” etc., etc. 


H. C. S.—Q. Who patented the first electric telephone after Bell's 
77 patent, and what was the date of the patent ?....А. Patents relating 
to the telephone were issued in the following order: 1. Bell's patent, 
No. 186,787, Jan'y 30, 1877, is probably the one referred to; 2. 
Local Circuit Breaker for Electro Harmonic Telegraph, E. Gray, No. 
194,671, Aug. 28, 1877 ; 3. Telephone or Speaking Telegraph, J. J. 
McTighe, Nov. 20, 1877; 4. Telegraph Telephonic, T. A. Edison, 
No. 198,087; s. Telegraph Telgphonic, Т. A. Edison, No. 198,088 ; 
6. Telegraph Telephonic, T. A. Edison, No. 198,089, all Dec. rr, 
1877; 7. Receiver for Electro Harmonic Telegraph, E. Grey, 198,379, 
Dec. 11, 1877; 8. Morse Telephonic System of Telegraphy, E. Grey, 
No. 198,378, Dec. 18, 1877 ; 9. Telephone or Speaking Telegraph, J. J. 
McTighe, No. 198,406, Dec. 18, 1877. No 3 was probably the first 
telephone patent, strictly speaking, after Bell's 77 patent. 


THE GASOMETER of the German Hospital at San Francisco blew 
up Saturday night, the 18th, injuring, fatally, fireman Devow, seriously, 
H. P. Flueger, manager, and slightly, engineer Trenk. 


IT 1S estimated that the total length of submarine telegraph 
cables in the world is 62,100 miles, having a money value of about $200,- 
000,000. 


THE ALPHABET OF BULLS. 


T has often been urged by our European cousins that 
the American Morse code, or telegraphic alphabet, 
although more rapid, is proportionately more productive 
of mistakes than their system, on account of the spaced 
letters с, 0, ғ, y, 2, etc.; as the combinations of these letters 
with each other and the one and two dots e and : form other 
signals than those intended to be sent. A striking instance 
of this is found in person and poison, which are the same 
telegraphically if hurriedly transmitted. The American 
operator however, avoids these difficulties by familiarizing 
himself with the multiple combinations which, taken col- 
lectively might be termed, not inaptly, the Alpha- 
bet of Bulls. There seems to be a perversity about the 
spaced letters, which insist on making themselves heard 
in wrong rhythm, and it can only be accounted for in a mu- 
sical sense; for it must be noted that no expert operator 
hears or listens for individual dotsor dashes, any more than 
a person at a concert takes note of the separate tones of 
the several orchestral instruments, unless his attention is 
especially called to it. To the operator, the telegraph 
sounder speaks in as measured accents as any orator or 
conversationalist, so when he hears certain combinations 
which his ears tell him are уо, brek, citing, reho, bacid, 
dromber, etc., his automatic sense of propriety, following 
the teachings of unwritten law, bids him put them down as 
ice, Beck, Irving, echo, Baird, and December. The question 
now arises, What is the cause of this imperfection? Is it 
that poor transmission is so universal? or is it rather that 
there are musical inductions taking place, which composers 
notice in certain tones or chords being produced when 
others are struck, and which they denominate Harmonics ? 
Certain it is, that the s/acca/o movement of slow transmis- 
sion is very annoying to our “ first-class" man; his brain 
craving the egal of pure Morse," which, by the way, is 
based on no one standard of excellence, depending as it 
does so much on the musical construction of each indi- 
vidual mind. There is an old saving that “ Nature abhors 
a vacuum," and inasmuch as the one dot letter e is the 
nearest approach to nothing, the ear rejects it, perhaps, as 
a separate sound and seeks to combine the next two dots 
of a following letter; hence the confusion arising from the 
combination of the two. Another curious thing to be 
noted in this connection is, that words having a similar 
sound though different in spelling, convey the same im- 
pression to the operator's ear. Instances of this may be 
found in hear here, their there, Read Reid, and the operator 
may often mistake a figure for a written word, especially 
when duplicated. ‘Thus “теп (10)" conveys the same 
sound as ten len. Another class of errors is caused by 
imperfect contact in keys and transmitters, the "sticking ”’ 
causing the slurring of the signals, as, for instance, / for m, 
come home being rendered cole hole, etc. Much more 
might be written on this subject, but enough has been 
given to show that every operator must be au fait in the 
'* Alphabet of Bulls," in order to rank as an expert. 


G. C. 


New Үокк, March, 1882. 


--- A PANAMA DISPATCH of the 21st states that a cable has been 
laid from that port to Elena, Ecuador. No difficulties are in the way 
of successful cable laying, which will be undertaken by the Central and 
South American Telegraph Company, as soon as the steamer Silverton, 
which left London Feb. 18th, arrives at Santa Elena. The cable, with 
branches and land lines connecting it with the mainland at Panama, now 
finally decided upon, will be ready under ordinarily favorable circum- 
stances by June 15th next. 
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ELECTRIC LIGHT DANGERS. 


CLOSE investigation into the subject of electric lighting and its 
dangers has just been made by Mr. Edward Atkinson of Boston, 
in his report to the insurance companies of that city, which is very full 
and interesting Не says: Between the two systems of electric light- 
ing called arc and incandescent the underwriter must give the prefer- 
ence to the latter, which system may, we believe, be brought as near to 
absolute safety as any method of lighting can be, while the former, we 
believe, may be made as safe as gas or oil, probably safer, when care- 
fully put up by responsible companies and kept under proper supervision 
or inspection. We may not at present venture beyond this judgment. 

After stating the necessity of keeping telegraph, telephone, or other 
wires free from contact with electric light wires, he refers to another 
danger as follows: 

There is another danger which may also be easily avoided, but which 
notice should be taken of at once by every one using the electric arc 
light—namely, it appears that if the wire conveying the current is sud- 
denly fractured while the dynamo machine is in operation the voltaic arc 
may be extended, while the ends of the wire are slowly separating in 
still air through a considerable distance, varying according to the power 
ofthe machine; that is to say, if the wire is broken at such a place that 
one end can fall or separate from the other, the arc, or what would be 
called in common speech the electric spark, may follow from one broken 
end to the other to a considerable distance, varying according to the cur- 
rent generated. If in that distance the current should pass through or 
come in contact with wood or any combustible material, especially loose 
stock or fibrous material, fire would instantly occur. Such an arc might 
also, and probably would, be dangerous to life if a person were exposed 
toit. А fracture of the wire may be occasioned by the breaking of a 
belt, by the rupture of machinery, by a careless mechanic working in the 
neighborhood of the wire, and by many other causes. The greatest 
care should therefore be taken in choosing the position of the wires, and 
they should never be carried along the underside of the beams or the 
transverse thereto, nor in any proximity to belts, shafting or pipes. The 
danger of suspended wires exposed to the action of machinery will be 
apparent. 

His suggestions in regard to dynamo machines, wires, arc lamps, 
incandescent lamps, and on the method of placing wires, are very sugges- 
tive and practical, and will be referred to hereafter. 

The report in conclusion states that it appears to be conclusively 
proved that at the end of a day's work the operatives in a mill who have 
worked some time by an electric light are more alert and in better physi- 
cal condition than those who have worked by gaslight—the atmosphere 
being cooler and not being vitiated by the products of combustion. 


—— THE FOLLOWING is from the Times of India: '' During the 
repairs of the telegraph cable near Bombay, the steamers Chiltern and 
Great Northern were about half a mile apart, the former having hold 
of a shore end cable, and so was in telegraphic communication with 
Bombay ; the latter having hold of a sea end, and so was in telegraphic 
communication with Aden. The Chiltern desired the Great North- 
ern to splice on to the cable-end held by the latter, and pay out three- 
quarters of a mile of cable, and this was communicated by wire from the 
test-room of the Chiltern, passing through all the coils of cable in her 
hold and on to Bombay, whence it was sent on to Aden, and back from 
Aden to the Great Northern, Thus, as a speedy means of sending a 
message half a mile, it was forwarded by a route between three and four 
thousand miles long. The following morning, when the two vessels 
were within a quarter of a mile of each other, communications passed 
between them constantly in the same way." 


— --- — — 


Ir is STATED that the United States Underground Telegraph Com- 
pany in this city has been organized to work the French patents now in use 
in Paris, and under which system all the wires are laid underground in 
that city. 


PHOSPHOR-BRONZE TELEPHONE WIRE. 


To the Electrician: 


Ó d use of phosphor-bronze wire for telephone service is constantly 
extending, as this new material offers many advantages over iron 
and steel. 

The greatest points in its favor are its great strength, durability, and 
resistance to the corrosive action of the weather, sea air, smoke, acid 
fumes, dampness, mine water, and other deteriorating influences to which 
the wires are exposed and which are constantly acting upon and destroy- 
ing iron and steel. 

The greater tenacity offered by steel over iron, the desire to reduce 
the cost, and the weight and strain upon supports, have led to the 
use of fine steel wire by many electrical engineers; but these advantages 
have been met by rapid deterioration from the causes mentioned, so that 
the life of number fourteen wire is reduced to about four years, while in 
many exposed places it scarcely exceeds two. 

In the first introduction of phosphor-bronze wire in this country, 
following the example set in Europe, smaller wires were employed than 
are now considered advisable to use, but by substituting sizes weighing 
from 40 to 66 lbs. to the mile the best results are obtained. The wires 
kink less, splices hold well, resistance is reduced, and any increase 
in first cost is compensated for by greater durability and the permanent 
value of the material which will be realized when the wire is finally taken 
down. 

An objection was also made by competent engineers to its high 
resistance, but this has been overcome by a new wire with but about 
one-half the resistance of iron wire of equal size. 

Tests of conductivity have recently been made by Mr. W. D. Sar- 
gent, electrical engineer, Philadelphia, which we are kindly permitted to 
give as follows: 


Weight | Breaki Resistance Oe nce nii 
Diameter ng 
Gauge. ME | Strain. пее Mile Phos- 
| H phor- Bronze 
16 .065 in. 66 270 1 ohm. 50 ohms 
18 .049 in. 40 165 1.8 ohms. 90 ohms 
20 085 in. 20 85 8.8 ohms. 190 ohms 
Calculated Re- Per Cent 
. Aale Cond Sivit 
uc ; 
ud , The per cent. of conductivity of iron 
Pure Copper. and stecl wire is given by Latimer 
15.84 80.09 Clark as ‘‘about 15 or 16 per cent." 
25.32 28.13 
50.04 26.13* 


How long phosphor-bronze wires will last is, of course, still unde- 
termined; but when it is known that they possess greater strength than 
iron of the same size, that they resist corrosion while they are not liable 
to stretch, that their electrical conductivity is double that of iron, and 
that by their use dead weight and strain upon supports is reduced to 
a minimum, it will be seen that they possess all the qualities desired for 
a permanent and effective aerial wire. | | 

Phosphor-bronze wires are found very convenient for running over 
house-tops where the supports can be but slight, and where lines con- 
gregate at stations and exchanges they are not so unsightly as the larger 
iron wires, while the same supporting frames will be strong enough for 
double the number. H. S. 


—— PRIOR TO THE INVENTION of the photophone, M. Tréve (in 
1879) is credited with experiments of an opposite character to those which 
developed this instrument. Instead of turning light into sound, he trans- 
formed sound into light. According to Les Mondes, a Fizeau condenser, 
consisting of sheets of paper alternated with tin foil, was rolled up and 
placed in a Geissler tube, which was connected with an air pump. The 
current from a Ruhmkorff coil was passed into the tube, and a telephone 
was placed in the induced circuit. While the current was passing, the 
sound produced by the electricity in the condenser could be heard in the 
telephone. If the pressure of the air in the tube was gradually lowered 
by the air pump, the noise died away, and when a vacuum of from two 
to three millimetres had been obtained, the noise ceased altogether, and 
light began to play against the leaves of the condenser. 


* The variation of the percentage of conductivity is probably due to the 
greater density of the smaller wires. 
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SPARKS. 


—— LoN DON. Ontario, will start with six electric lights. 
——- SAN ANTONIO, Texas, will use electricity for street illumination. 
—— THE DEPOT at Springfield, Mass., will be lighted by electricity. 


---- A TELEPHONE EXCHANGE will be established at Waseca, Minn. 


PLAINFIELD, N. J., is obtaining subscribers for a telephone 
exchange. 


—— THE Court House at Williamsport, Pa., is to be illuminated 
by electric light. 


—— UNDERGROUND telegraphy has had a successful trial in Phila- 
delphia, as well as in sundry European cities. 


—— THE LEHIGH VALLEY RAILROAD will introduce the electric 
light into its shops at Sayre, Pa., at an early day. 


A NUMBER of prominent citizens of Hyde Park, III., are discuss- 
ing the feasibility of introducing electricity for street lighting. 


THE CUSTODIAN of the United States Custom House, at Chi- 
cago, will receive proposals for lighting the building with either gas or 
electricity. ^ 


M. CHAPPUIS, of Paris, has asked permission of the Munici- 
pal Council of that city to establish an overhead electrical tramway in 
Paris at his own expense, and as an experiment. 


THE TOWN of Uxbridge, the most important grain market in 
England, is to be lighted by electricity, the town council having 
appointed a committee to make the necessary arrangements. 


THE CAJON IRRIGATION COMPANY, Anaheim, Los Angeles 
County, California, talk of erecting a telephone line along their ditch, 
a distance of about twenty miles. The estimated cost is about $500. 


— THE London Electrician says that the powers of the electric 
light are shown to better advantage by one single Weston lamp in one 
side of the courts at the Crystal Palace Exhibition than in any cluster or 
array of lamps in any other part of the building. 


—— A GUEST at the International Hotel, Boston, on the 1gth, died 
from the effects of gas, which escaped into his room. The conclusion 
is drawn from the fact that the escaping gas came through a rubber tube 
attached to a burner, the tube hanging directly down beneath the gas 
fixture. 


ON MARCH 11th a workman at the Cleveland, O., rolling mill 
was instantly killed by an electric shock from a Brush dynamo machine. 
He had been repeatedly warned not to touch the machinery. From 
his position when found it seemed probable that he had touched the 
brushes of the machine. 


—— THE Journal of Chemical Society, London, says it is found that 
the substitution of a solution of sodium or ammonium chloride for the 
dilute acid іп a Bunsen cell is an improvement. The zinc need not be 
amalgamated. А solution of one part sodium sulphate in five parts 
water may, with equal advantage, be substituted for the dilute sulphuric 
acid in both Grove's and Bunsen's cells. i 


A DISPATCH from Coatesville, Pa., dated February 23d, says: 
By the explosion of a lamp in the Rokeley paper mills of J. B. Broomell, 
about three miles from this place, at three o’clock this morning, the mill 
and an adjoining dwelling were burned. Ellwood Hilton, one of the 
employees, who was sleeping in an upper story, was burned to death. 
Loss, $20,000; insured for $10,000. 


THE BURSTING of a gas pipe in St. Mary’s Church, Endi- 
cott street, Boston, during the services held on the roth, caused consid- 
erable excitement which, for a few moments, threatened to result 
seriously. The fears of the nervous ones were allayed, however, in time 
to prevent a stampede. The pipe referred to was some feet above the 
heads of the congregation, on a pillar. The damage was slight. 
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—— A FRENCH STATISTICIAN has calculated that if all the telegraph 
wires at present laid were tacked on end to end they would reach forty- 
six times round the world. Belgium has a greater telegraph mileage in 
proportion to its superficial area than any country іп Europe. Switzer- 
land comes second, and Great Britain third. Russia has the least. 


——— ON MARCH 13th a fire was discovered in the engine-house of the 
Municipal Gas Company's works, at the foot of West Forty-fourth 
street, this city. The house is a small two-story brick structure, which 
adjoins the main building, and had the flames not been so opportunely 
discovered, it is difficult to surmise the extent of damage that would 
have been done, for in this immediate neighborhood is located the largest 
gasometer in the world. 


AT A MEETING of representatives of sundry telephone companies, 
lately held in London, Mr. J. Pindar, M. P., remarked that the Oriental 
Telephone Company is ahead of all other companies in India, Australia, 
and other British colonies, though it has been in existence less than two 
years. In Egypt, that company has already fifty subscribers at Alex- 
andria. In Oceanica, in the city of Honolulu, the company has seventy- 
five subscribers. 


---- А COMPANY was organized in Quincy, Ill., for the purpose of 
introducing the electric light, but the council refused permission to erect 
poles and stretch wires. "The company resolved to have an exhibition, 
and obtained permission to use the dome of the Court House. On the 
I6th the engine started, and every night during the following week the 
vicinity was brilliantly illumined. The effect on the obdurate council 
remains to be seen. 


---- ON THE Ioth inst. a farmer from Iowa retired at the Bridge 
Hotel, this city, at її P. M. On the following morning there was a 
smell of gas in the hall, and the door of his room, which was locked, 
was forced. The room was full of gas, and he had been dead a number 
of hours. There is no reason to suspect suicide. On the same day a 
man was found dead in his bed at the North River Hotel, in Barclay 
street, with the gas turned on. 


—— AT CINCINNATI, on the 9th, a man working in a slaughter- 
house went into the basement to remedy some trouble with the sewer- 
pipe. He lit a match when he had reached the bottom and in an instant 
was enveloped in flame; he was badly burned. The origin of the 
fire was found to lie in a broken gas-pipe, from which the gas had been 
escaping for some time. The gas company was at once notified, and 
promptly repaired the break. 


IN A BUILDING on Purchase street, Boston, a gas explosion 
occurred on the roth. It is supposed that gas got into the basement of 
the building from a broken street main in front. It was during a search 
for the leak that the explosion occurred. A door was blown off its 
hinges, and the report was sufhciently violent to cause a rare commo- 
tion among occupants of the structure and others adjacent thereto. The 
damage, however, was small compared with the noise and excitement. 


AN ITEM from Alexandria, Va., says that two hotel guests, in 
different houses, were found nearly suffocated, having blown out the gas 
flame before retiring,. The same accident has twice happened before 
within the past sixty days at hotels here. When gas was first introduced 
in 1855, the trouble from this source grew so serious that the city council 
placed in the city laws a provision: The gas should not be blown out 
but turned off at thespigot." This provision is still a part of the city 
code. 


ON THE 27th ult., at Chicago, a loud explosion occurred in 


the Union Building, in which the general offices of the Associated 
Press and the Western Union Telegraph Company are located, shaking 
the entire building, knocking out the heavy plate glass from the win- 
dows in all parts of the building and demolishing the woodwork, doors 
and plastering. The explosion was caused by a boy named James Brett 
entering one of the vaults, where the gas had been escaping since Sat- 
He was seriously, if not fatally, injured. 


urday, with a lighted match. 
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—— AN INTERESTING EXPERIMENT in photographing by the elec- 
tric light was made recently by Mr. Liebich, a Cleveland artist. Monu- 
mental Park in that city is lighted by an electric light upon a mast 250 
feet high, and by the aid of this light Mr. Liebich took an excellent 
picture of the Perry monument and its surroundings. Every feature in 
the view is finely brought out, even the distance being as clear and dis- 
tinct in details as though photographed in the sunlight. The picture of 
the monument itself is remarkably good. The photograph was obtained 
by the exposure of gelatine bromide plates for four hours. Other 
experiments are to be made. 


—— THE City ОЕ Paris on the 11th of March narrowly escaped a 
calamity almost as terrible as that which visited Vienna a couple of 
months ago. Four workmen were examining the gas meter in the cellar 
of the Opéra Comique at five o'clock in the afternoon, when, through 
some carelessness on the part of one of the men, the gas ignited, an 
explosion followed and the basement of the theatre was instantly wrapped 
in flames. Help was happily soon obtained, and in a short time the fire 
was extinguished. But for the gallantry of a gasfitter, who braved 
almost certain death to turn off the meter, the whole building and the 
adjoining house would have been blown to atoms. 


— AT HATFIELD PARK, the seat of the Marquis of Salisbury, piles 
to support a coffer-dam across the river Lea have just been successfully 
driven by the power of a water-wheel situated at a distance, which power 
was transmitted by two dynamo machines to the gearing connected with 
the pile-driver of ordinary construction erected on a barge floating in 
the river. The machinery worked well, lifting a monkey weighing about 
four hundredweight with ease and regularity. It is not stated how far 
the power was transmitted. By a French experiment, M. Deprez has 
succeeded in obtaining useful work after the current had passed through 
forty-nine miles of ordinary telegraph wire. 


—— THE Mew York Sun says: The business done by the gas com- 
panies of London last year was the best they ever had. The New Vork 
companies also paid large dividends in 1881. and their stock has 
uniformly and greatly advanced in market value. Instead of being 
injurious to the business of the gas companies, the electric light has 
been to their advantage. It has kept other competitors out of the field, 
and has itself produced only a slight effect. Vet their stocks are still 
down to lower figures than their earnings seem to justify, because the 
public have not lost faith in the ultimate success of the new light, and 
believe it is destined to become a powerful rival of gas. 


THE SAN DiEGO Union pays this tribute to the value of the 
telephone in Southern California: A very singular accident happened a 
few days since to the little boy of D. C. Reed. It appears that he was 
playing in a tree, when he fell, with his neck in a fork, hanging by his 
head. His cries soon brought his mother to his rescue. But she failed 
to relieve him, when she attempted to sever one of the limbs with an 
axe, for the jar caused the little fellow so much pain that she was com- 
pelled to desist. She then rushed to the telephone and summoned Mr. 
Reed, who drovelike a Jehu out to his home, over a mile, and released 
his little son from his perilous position. Mr. and Mrs. Reed are now 
more convinced than ever that the telephone is a most valuable ‘‘ insti- 
tution." | 


--- M. Laus, of Paris, gives the following account of the use of 
electricity in the mines of the Loire district. The current is brought by 
wires to the depth of 1,500 yards, where it drives machines and helps 
the miner in various ways. It will soon not only light up the mines but 
will be employed for rolling the productions. М. Charousset has made 
an application of the current to working the La Peronniére mines. Two 
Gramme machines, each of eight horse-power, work a windlass placed at 
the top of an inclined plane of one hundred and ten yards. The Gramme 
machines аге in the open ground above 1200 yards distant. The load 
that is carried up by the machine is 2,000 lbs. No accidents are to be 
feared from derailment. A galvanoscope, placed on the circuit and in the 
room of the exterior machines, shows at once what is going on below, 
whether wagons are full or not, or the workmen attending to their bus- 
iness. 


— А SMALL BOAT, entirely built of phosphor-bronze, was lately 
launched on the Thames. It is not over twelve ſeet long and five in wide. 
It ran at the rate of some thirteen miles an hour, which is a very remark- 
able rate of speed, considering the dimensions of the boat. The Phos- 
phor-Bronze Company, to which the boat belongs, wished to make this 
experiment beſore attempting larger constructions, and to ascertain how 
the plates and fire-irons would comport themselves. The trial was sat- 
isfactory in every respect, both as to rigidity and absence of vibrations. 
Although the cost of the new material is rather high, it is thought 
that this use of a non-oxidizing metal will be of advantage in the con- 
struction of steamers, torpedo-boats, etc. 


ELECTRICITY IS NOW used in porcelain factories to obtain 
a perfectly white paste. Magnets had been experimented with 
to this end, but it is only within a short period that Messrs. Pilliwuyt, 
of France, have obtained satisfactory results. The pastes, in a liquid 
state, are run before very powerful electro-magnets driven by a Gramme 
machine. The poles of the two electro-magnets are placed opposite each 
other, and between each of these magnetic groups is a kind of funnel, 
the poles of which act on the mould in which the liquid runs. Twice a 
day the surface is cleaned of the ferruginous particles that adhere to it. 
Upward of two thousand and eight pounds of paste can be purified daily 
by this process, which gives the manufactures an additional value of 


forty per cent. 


—— M. WEIL has perfected his electro-chemical processes. He 
has coated all metals and alloys instantaneously, and at the ordinary 
temperature, by means of a single copper bath. The coating is adherent 
and of the most brilliant shades of the various sub-oxides of copper, 
steel and brass, and all the precious metals are given brilliant coatings 
of any desired color. These multi-colored metallic deposits are either 
plain or changeable, all depending on the way in which the pieces are 
exposed to the electric action. These colors, which are remarkable for 
their fastness, are due to the sub-oxides of copper, and not the effect of 
their plates, as has been proved by the experiment of covering such a 
multi-colored piece of metal with a coating of pure copper by the nascent 
hydrogen process. 


—— LocomMoTIVE HEADLIGHTS.—'' The problem of lighting rail- 
ways may now be regarded as solved." Such is the rather enthusiastic in- 
troduction with which the Suddeutsche Presse, of Munich, prefacesa brief 
description of an electric locomotive headlight recently tested on one of 
the French railroads. The apparatus is the joint invention of Messrs. 
Sedlaczek, Wikulill and Schuckert, but it is briefly styled the Sedlaczek 
lamp. This lamp can be set up on the front of a locomotive, like 
the usual oil lamps, and it is not affected in the least by the jolting 
of the engine. A small steam-engine feeds the lamp through an 
electric motor. This special engine is necessary, because when a 
train is nearing a station the locomotive engine works more slowly and 
at the station stands still. Were the lamp dependent on the locomotive 
it would cease to give light precisely at the points where light is most 
needed. The Sedlaczek lamp lights up the track for a distance of three 
or four thousand yards ahead. 


—— Еком THE London Times of a recent date we clip the follow- 
ing: Some interesting and successful experiments in the subdivision of 
the electric current were shown on Monday afternoon to a party of gen- 
tlemen who visited the works of Mr. Rogers, of Farringdon street. Mr. 
Rogers claims for his invention that it will enable him to supply elec- 
tricity for domestic purposes as water and gas are now supplied ; and 
that from a cistern, to which the current must be conducted by the main 
wire, and which may be compared to a gas meter, separate wires may be 
carried to every room in a house. The novelty of the system, for other 
methods of subdivision exist, lies in the ease and completeness with 
which the current is distributed over the wires, and in the fact that it is 
rendered almost infinitely divisible without much loss of power. A 
town can now be supplied with water by a mere ramification of pipes, 
and, following this idea, the inventor of the system we are sketching, 
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whenever he desires to subdivide the current of any given wire, col- 
lects it in a small cistern or reservoir, from which it issues again 
through as many wires as it may be necessary to attach. Thus, in 
lighting a large building by electricity the main wire would convey the 
current to the chief cistern on the ground floor or in the basement, 
whence it would be distributed among subsidiary cisterns, of which 
there would be one or more on each floor of the house, and these in 
turn would transmit the divided current to each separate room. The 
experiments made on Monday demonstrated the efficient action of the 
cisterns or reservoirs, on which the success of the whole system de- 
pends, and showed that the current of a single pair of wires could be 
made to supply an indefinite number of lamps. Edison lamps were 
used, and received the current from six cisterns, the subdivision being 
such that it mattered not whether each cistern supplied one lamp or 
half-a-dozen. This, it must be admitted, is one method, and not an 
unsatisfactory one, of solving a problem that has long vexed practical 
electricians. An ingenious modification was also shown of the appara- 
tus known as Barker’s mill for driving a dynamo-machine by water pow- 
er, with a governor so contrived as to insure the application of an un- 
varying degree of force, and by consequence a perfectly even and 
unfluctuating electric current. 


BUSINESS NOTICES. 


MESSRS. BURKE, CONNETT & FRASER, solicitors of American and 
foreign patents, at No. то Spruce street, New York, are publishing a 
quarterly circular of information and advice relating to patents on inven- 
tions for the free use of their clients. The March number contains arti- 
cles on Reissued Patents, Duration of United States Patents, Trade 
Marks, Extension of Patents, The Use of Parchment, Foreign Patents, 
Commissioner's Report for 1881, and Decisions of the United States 
Courts. 


WE CALL ATTENTION to the advertisement in another column of the 
'" Cumming Periphery Contact,” which is applicable to electrical 
machinery. This novel form of electrodes received a medal at the 
Paris Electrical Exposition, and is now on exhibition at the Crystal Palace, 
London (Edison department). Mr. Cumming has in his possession 
several hundreds of autographic testimonials from experts, placing its 
merits at the highest, and he has been made a member of the French 
Academie Nationale, Ag., Mfr. et Com. in recognition of the merits of the 
invention А full description of the key, with claims at length, was pub- 
lished in the January number of the ELECTRICIAN, to which our readers 
are referred. Ап illustrated circular can be obtained by addressing the 
inventor, Geo. Cumming, 303 East Nineteenth street, New York. 


WE DESIRE to call attention in another column to the advertisement 
of the Humboldt Library, published by J. Fitzgerald & Co., 143 Fourth 
Avenue, N. Y. This work is undoubtedly the cheapest and best publica- 
tion of its kind in this country. Its low price places the writings of the 
best authors within the reach of all. The March number is particularly 
valuable, containing Part І. of The Study of Words," by RICHARD 
CHENEVIX TRENCH. 

Archbishop Trench's work is universally admitted to be at once 
the most learned and the most interesting treatise we possess upon the 
origin and use of English words. It is simply indispensable to every one 
who would acquire a mastery of his mother tongue. The diffusion of 
such works contributes not only to correctness in speaking and writing, 
but even more—to precision inthinking The present edition is the cheap- 
est ever offered of this standard work It is comprised in two parts, 
price only 15 cents each. Part II. will be published in April. 


Messrs. E. & F. N. Spon, of 446 Broome street, this city, have 
recently published two valuable works on electricity: the first, 
the Lightning Rod Conference," containing report of the delegates 
from the Meteorological Society, Royal Institute of British Architects, 
Society of Telegraph Engineers and o Electricians and Physical Society, 
with a code of rules for the erection of lightning conductors. The 
object of this conference was to give (as the preface of the work indicates) 
official sanction to the best known means of protection from the ill effects 
of atmospheric electricity. The second work is Candle-power of the 
Electric Light," by Paget Higgs, LL. D., D. Sc. Its contents аге 
particularly interesting, inasmuch as some mooted and troublesome 
points with electricians are ably treated, viz.: '' Comparison of various 
Arc Lights," Comparison of various Incandescent Lights, Econom- 
ical Ratio of these Systems of Lighting. Relation of Lighting Power 
to Quantity of Current,” and Source of Loss in Existing Lamps.” 


253,887 
963,485 


958,446 
958,891 


253,205 
253,823 
258,827 
258,828 
953,824 
253,382 
253,442 


10,088 
10,084 
10,085 


258,366 
253.419 
263,816 


253, S22 
253,783 
253,826 
953,748 
258,817 
953,529 


253,769 
253,811 
958,7:0 
958,776 
953,645 
958,646 
253,647 
253,577 
253.699 
253,762 
258,759 


258,013 
258,491 
258,312 
258,798 
258,597 
958,665 


954,056 
954,009 
954,045 
954,082 
254,055 
253,°58 
253,955 
253,957 
254,061 
253,853 


953,019 
953,941 
253,977 
258,962 


254,386 
954,889 
251,261 
254,268 
254,297 
264,220 
254,155 
954,190 


PATENTS FOR FEBRUARY, 1882. 


FEBRUARY 7th. 
Electric Machine, Dynamo. Chas. A. Hussey, New York. 
Electric Store-boxes and Lights, Regulator for. Н. B. Sheridan, Cleve- 
land, Ohio. 
Insulation of Electrical Conductors. H. C. Strong, Chicago. 
Interlocking Switch and Signal Mechanism. E. H. Johnson, Philadelphia, 
Pa. 
Lamp, Electric. 
Lamp, Electric. 


A. G. Holcomb, Danielsonville, Ct. 

W. M. Thomas, Cincinnati, Ohio. 

Lamp, Electric. A. G. Waterhouse, New York, N. Y. 

Lamp, Electric. A. G. Waterhouse, New York, N. Y. 

Lamps, Carbon-holder for Electric. John Tregoning, New York, N. Y. 

Magneto Electric Machine. L. Herman, Union, N. J. 

Railway Trains, Electric Apparatus for Producing Signals and Lights 
Upon. E.T. Starr, Philadelphia, Pa. 


Telegraph Apparatus, Duplex (re-issued). Jos. B. Stearns, Boston, 
Mass. 

Telegraph Apparatue, Duplex (re-issued). Jos. B. Stearns, Boeton, 
Mass. 

Telegraph Apparatus, Duplex (re-issued). Jos. B. Stearns, Boston, 
Mass. 


Telegraph Table, Revolving. J. L. Garber, Greenville, Ohio. 

Telegraphs, Electric Coupling for Train. E. D. Parker, Salina, Kansas. 

Telephone Exchange System and Apparatus. G. B. Scott, Brooklyn, 
N. Y. 


FEBRUARY 14th. 


Candle for Electric Lighting. Jean Baptiste Java Mignon, Paris, France. 

Clock, Secondary Electric. D F. Sweet, Hastings, Mich. 

Electric Light. A. L. Airey, Cleveland, Ohio. 

Electric Lights, etc., Apparatus for Elevating Poles for. 
ging, Rochester, N. Y. 

Electric Lighting Apparatus. M. G. Farmer, Newport, R. I. 

Electrical Conducting Wires with Metallic Armor, Machine for Covering. 
W. Halkyard, Providence, R. I. 

Galvanic Battery. A. М. G. Sebillot, Denver, Col. 

Lamp, Electric. А. L. Airey, Cleveland, Ohio. 

Lamp, Electric А. М. С. Sebillot, Denver, Col. 

Lamp, Electric. H. B. Sheridan, Cleveland, Ohio. 

Lamp, Electric. W. L. Voelker, Morton, Pa. 

Lamp, Incandescent Electric. W. L. Voelker, Morton, Pa. 

Lamp, Incandescent Electric. W. L. Voelker, Morton, Pa. 

Magneto Electric Machine. Jno. B. Blair, Chicago, III. 

Magneto Electric Machine. M. A. Hardy, Newport, R. I. 

Railway Signaling Apparatus. F. L. Pope, Hartford, Ct. 

Telegraph Signal Box, District and Alarm. G. M. Phelpe, Brooklyn, 
N. Y. 

Telegraph Wires, Supporting. Sam‘! Turner, Cincinnati, Ohio. 

Telephone Receiver. G. L. Anders, Boston, Masa. 

Telephone Receiver. S. H. Bartlett and H. E. Waite, Bridgeport, Ct. 

Telephone, Relay. H. E. Waite, Bridgeport, Ct. 

Telephone, Signal Generator. J.F. Gilleland. Indianapolis, Indiana. 

Telephone Transmitter. 8. M. Allen, Duxbury, Mass. 


FEBRUARY 21st. 


Electric Machine, Dynamo. W. E. Sawyer, New York. 

Electric Wires, Safety Device for. Sam'] M. Plush, Philadelphia, Pa. 

Electro-magnetic Relay. C. A. Randall, New York. 

Lamp, Electric. H. 8. Maxim, Brooklyn, N. Y. 

Lamp, Electric. G. W. Sawyer, New York, N.Y. 

Lamp, Electric. E. Thomson, N. Britain, Ct. 

Lantern for Electric and other Lights. L. Stieringer, New York, N. Y. 

Telegraphic Apparatus. B. Thompson and C. Seiden, Toledo, Ohio. 

Telegraphic Receiving Instrument. G. Smith, Astoria, N. Y. 

Telephone Call Register. W. J. Denver and W. W. Sawyer, Springfield 
Mass. 

Telephone Station Apparatus. G. W. Coy. Milford, Ct. 

Telephone Switch. J.B. Odell, Chicago, III. 

Telephone Transmitter, Carbon. G. D. Clark, Chicago, III. 

Watchman’s Electric Register. G. G. Weitz, Boston, Mass. 


FEBRUARY 28th. 
Barglar Alarm, Electric. M. H. Kerner, New York. 
Electrical Switch-board. C. E. Scribner, Chicago, ІШ. 
Lamp, Electric. F. H. Beers, Newark, N. J. 
Telegraph Line, Underground. D. Brooks, Philadelphia, Pa. 
Telegraph, Quadruplex. 8. D. Field, New York. 
Telegraph, Sextuplex. F. W. Jones, New York. 
Telephone Line Signal Call. F. E. Richmond, Springfield, Mass. 
Telephone Transmitter. E. Berlined, Boston, Mass. 


J. D. A. Men- 
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VALUABLE BOOKS 4 THE CUMMING 


ELECTRICITY 4% ELECTRIC LIGHT. Ре 4 р һе ry Co ntact, 


Beechy Electro-Telegr raphy, 18mo ** $9€0909009*506090^90009* еәооевогесгеееое» 00929 60 EI E 
Cavendish's Electrical Кевеатсһев,8У0............................ ..... iei 5 00 DISC CTRODES, 
Clark & Sabine’ s Electrical Tables and Formula... .... .... .......... 6 00 
Cummin ngs Theory of Electricity.................. x asas as с ғы. 28-89 
Douglas’ Manual of e Construction CCC ... 600 
sed ТЕСАЛТАРФА лде кісіге n. 2 vols. 8v0.. вегеегееоевссееоеееегее ESERE] 200 
on’s Electricity an agnetism, 2 vols, 8vo.... F j ; 
2 Lectures on Electric Induction........ — — ТРЕ 80 Applicable to all Medal and Diploma 
Harris's Treatise on Frictional Electricity, 8vo..... s^ Rud. ды, ... 700 ; 
Haskins’ Galvanometer, and its Uses ö 150| Electrical Machinery. Awarded, Paris,1881. 
Higgs’ Candle Power Electric Light, (nearly read} у).. ҚАРАЯ VC 
*t Construction of Electro- Magnets, (nearly ready). s А ЧОТИРИ R o 
t Electric Light in its Practical Application, 8 Co.. — 850 
1 s оосо Tranen itron ios сапа SEIL EE ii Rea cd im 1 20 0] N | 
овр er—Les Principales cations de l'Electricite—wit many us- i inbi У 
trations, 8vo, paper; Paris. 1 is, 1881 .... ..osossesccco ome rr ae a! E | E 
de Beet and a and How Used, anos CCC 50 6 Gb b Point Contact, No Jat, ІІ Sticking Points, 
enkins’ Electricity and Magnetism. ы sies dia vies „++... 1 DU 
Reports of Electrical Standarde, 8vo. . .. 875| Exclusive Rights in Europe and America for Sale. 
Tengdar 8 (Рр са ов of eC Fa BO. > Working... —— 1 50 337 
c e Elec tique; 15 u Mon cel. а Боне аве ө 
L'Electricite, par 1 Вее н. 22. 74 ENDORSED BY HUNDREDS ОҒ EXPERTS. 
Loring’ 8 Hand book of TS Tele raph, boards....... РОСТИТИ зар 80 — IM Edi 
й 985 11 do: ds он EE k This new form, adjustable Disc Electrodes, presents the minimum 
Maxwell's Elementary Treatise on Electricity............  .. sess ама 100 surface for contact—a cone’s apex. 
xe: шге оп тосу Аш enin, dv 2 vola........ азат лы, DU ————————————— 
et's Elementary Treatise on Electric Batteries .............. — 2 50 ; 
Noad’s Manna of Blectricity: rere „„ „„ ОПГ 9 00 For particulars see: 
u men T. а etism LEG „% „ „„ „ „%% „„ „% 6 „ 60 вггеввегееесетеоевеоеоееое 1 80 
„ Textbook of Electricity. уу... saunas ее ала. ess. #00 SCIENTIFIC AMERICAN, Supp., December 17, 1881. 
Pope’s Modern Practice of the Electric Telegraph..... "————— 28 00 | 
Prescott’s Electricity and the Electric Telegrap VV 000 THE ELECTRICIAN (N. Y.), January, 1882. 
dis Speaking Telephone and Electric Light..... ... ..... 400 ; 
(These two books of Prescott sold together for $7.00.) - THE OPERATOR, August and November, 1881. 
Sabine’s History and Progress of the Electric Telegraph.................... 195 
Sawyer's Electric Lighting by Incandescence, 8vo........ ......... Шал 8 50 JOURNAL OF THE TELEGRAPH, August, 1881. 
Schwendler's Instructions for Testing Telegraph Lines, 2 vols., 8v0... ... .. 800 . 
Sprague’ в Electric Lighting....... ................ РОР c xw E aaa. ses 40 HUMBOLDT LIBRARY, No. 28. 
Theory and Application of Electricity. .. ........... .......... 8 00 
The Telephone, the Microphone, and the Phonogra ph, ‚ by Count du иза 1 25 MECHANICAL ENGINEER, March 15, 1882. 
e Ee сеа Electricity and Magnetism .. ......... i те 
sin Electricit ЧОРГО ТОЦ esi аа . ipti i 1 
“ Notes on Light and lectricity, IDW os dross Ы .... 195 For Descriptive Circular address: tue inventory 
Urquhart's Electric Light.... .............. .... ...................... ... 800 
For Sale by GEFORCE CUMMING, 
D. VAN NOSTRAND, Publisher, 303 East 19th Street, New York City. 


23 Murray and 27 Warren Street, New York. 


% Copies sent by mail, post paid, on receipt of price. 


uias 


The Humboldt Library — 


POPULAR SCIENGE 


CONTAINS 


is A. e 
POPULAR SCIENTIFIC WORKS Bin STe 


BY THE FOREMOST WRITERS OF THE DAY, SUCH AS 


Herbert Spencer's Data of Ethics." 
Huxley's “ Man's Place in Nature" (illustrated). 
Proctor's Light Science for Leisure Hours." 
TyndalPs * Forms of Water" (illustrated). 


Blaserna’s “Theory of Sound and Music" (illustrated), 
etc., etc., at the uniform low price of 


Fifteen Cents Each. 


The LIBRARY is Published Monthly. 


Terms to Subscribers :—One Year (12 Numbers), - >- - $1.50 
One Year, with The Electrician, - $1.75 


9 2 + 
1 Electricien: 
GENERAL ELECTRICAL REVIEW. 
Published the lst and 16th of every Month. 


Subscription: $5 per Annum, including postage. 


Committee of Redaction: 


Messrs. CH. BoNTEMPS, C. M. GaRIEL, A. NIAUDET, Dr. DE Cron, 
and GASTON TISSANDIER. 


Secretary of Redaction: 
Mr. E. HosPITALIER, Engineer of Arts and Manufactures. 


REDACTION: 25 Avenue de l'Opera, Paris. 
ADMINISTRATION: 120 Boulevard 8t. Germain, Paris. 


Address, 
D. VAN NOSTRAND, 
23 Murray and 27 Warren 8t., New York. 


Write for a Catalogue or send 15 cents postage for a Specimen Copy. 


J. FITZGERALD & CO., Publishers, 
143 Fourth Avenue, New York. 


76 THE ELECTRICIAN. 


British and Continental Electrical Directory and Advertiser. 


HE ELECTRICIAN’S VADE MECUM, containing a Complete Record of all the Industries 
directly or indirectly connected with 


Electricity and Magnetism, 


and the Names and Addresses of Manufacturers, &c. Now Ready, Price 5 shillings, including postage. 
Address, J. A. BERLY, 16 New Bridge St., London E. C. 


Price $4.50, complete with 


Battery, Book of Instruc- 
tion, Wire, Chemicals, and 
all necessary materials for 
operating. 


"Morse" Instrument alone, 
without battery, - - $3.80 


Morse Instrument without 
battery, and wound with 
fine wire for lines of one 
to fifteen miles, - - 4.50 


Сей of battery complete, - 65 


„Morse“ Learners’ Instru- 
ment. without battery, 
sent by mail, - E 30 


(Battery cannot be sent by mail.) 


is a full size, well made, complete MORSE 


°з 
The Mor Se TELEGRAPH APPARATUS, of the latest and 


best form for learners, including handsome Giant Sounder 'and Curved Key, 
and a large Cell of the best Gravity Battery, latest form. 


It is the best working set of Learners' Instruments for short or long lines, from a 
few feet up to twenty miles in length, yet offered. 


You are Sure of getting the BEST THAT IS MADE if you select the " MORSE." 


[9^ Goods sent С. O. D. to all points if one-third of the amount of the bill is sent with the order. Remit by 
Draft, Postal Money Order, or Registered Letter, Favorable arrangements made with Agents everywhere. : 


ЕР” We will in every case refund any remittance made us for these goods, if they are not found 
to be entirely satisfactory. 


J. H. Bunnell & Co., 112 Liberty St., М St., New York. York. 
7 LECLANCHÉ BATTERY. 


M Тт, (PATENTED.) 


PILE 
--ТНЕ-- 


GREAT TELEPHONE BATTERY, 


THE REALIZATION OF 


SIMPLICITY AND EFFICIENCY 
In Electric Open Circuit Batteries. 


Free from acid. Emits no odor. Does not get out of order. Lasts without renewal from six months to 
several years, according to use. 


ADOPTED AND USED BY 


all the Telephone Companies and Exchanges in the United States. 
The Prism Battery is more easily and cheaply cleaned and renewed than any other battery. Beware of 


INFRINGEMENTS AND WORTHLESS IMITATIONS. 
Every genuine Leclanche Battery has the words Pile-Leclanche stamped on the carbon 


head, = and pelams. All others are spurious. 
„Prism“ and Porous Cell Batteries for sale in any quantity. Zinc and Sal Ammoniac of superior quality 


3 THE LECLANCHE BATTERY co., 
OR 40 West 18th Street, New York, 


Y — I. G. TILL OTSON & CO., General Agents, 
“Prism Battery Complete. 5 & 7 Dey Street, New York. 


$ 
- 
TIR TT 
Mi | 
il 
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THE New RECREATION. BURKE, FRASER & CONNETT, 


PICTURES MADE BY ANY 


Outfits from $10 upwards. Every Article Warranted. 
Price Lists Free upon application. 


Read our New Book, “How to Make Pictures,” 


Price 50 Cents; Cloth Bound, 15 Cents. 


E Sovy 


- — 
E 
— x 


Scovill Manufacturing Co., 


419 & 421 BROOME STREET, New York. 
IRVING ADAMS, Agent. 
--ТНЕ-- 


Coe Brass Manufacturing Co. 


TORRINGTON, Conn. (U.S.A. 


Manufacturers of 


SHEET BRASS, COPPER, AND GERMAN SIL 


* Brass, Copper, and German Silver Wire and Rods. * 


Zinc Rods for Battery Purposes 


PURE COPPER WIRE made from BEST LAKE 
SUPERIOR COPPER, Conductivity Guaranteed. 


Blanks and Shells Made to Order from Brass, Copper, or German Silver. 


SOLICITORS OF 


American and Foreign 


PATENTS, 
10 Spruce Street, New York, 


U. 8. А. 


SPECIALTIES: 


Reissues, Interferences and Opinions, 


A. K. EATON, 


65 Henry Street, Brooklyn. 
ANALYSIS OF ORES, MINERALS AND TECHNICAL 
PRODUCTS, EXAMINATION OF MINING PROP- 
ERTY, PLANS AND ESTIMATES FOR 
MINING MACHINERY, AND METAL- 
LURGICAL WORKS. 


Analysis of Fertilizers, Detection of Poisons, and 
Microscopic and Spectroscopic Examinations. 


— — 


CHARLES C. SHELLEY, 
Printer, 
10 AND 12 CoLLECE PLACE, AND 66 PARK PLACE, 


NEW YORK. 


Spectalty:—Fine Periodical and Pamphlet Work. 


та 1820.) 


Martin Kalbfleisch's Sons, 


MANUFACTURING UREMISTS 
um 09 Fulton Street, - ] Ко, 90 Main Streel, 


New York, 
Works at Brooklyn, N. Y., шы N. Ү., 
Bayonne, N. J. 


CHARLES H. KALBFLEISCH, ALBERT M. KALBFLEISCH 
FRANKLIN H. KaLBYLEISOH. 


150 THE FLECTEICIAN. 


3j THE LAW" BATTERY * . 
The Best Open Circuit Battery 


In every respect, beyond any question whatever. 


SUPPLANTING ALL OTHERS. 


SQ" With its introduction, Battery Trouble and Battery Expense 
become things of the past Now almost universally used 
by the Telephone Exchanges of the whole country. 


SEND FOR CIRCULAR AND SCHEDULE OF PRICES. 


Single Cells, - - Only $1.25. 


MANUFACTURED AND SOLD BY THE 


Law Telegraph Co. 140 Fulton St. New York. 


HAVE You RECEIVED 
ONE OF 


J. Н. BUNNELL & CO’S 
Hew, Large, Illustrated Catalogues. 


NOVEMBER 1881? 


If not, send your address by postal um or letter and you will get one by return mail. IT CONTAINS 
Illustrations, descriptions and the 


— BOTTOM PRICES: — 


of all things Telegraphic, including the latest and best designs of Telegraph Instruments of every descriptor. 
together with all Telegraph and Telephone 


LINE MATERIALS, TOOLS AND SUPPLIES. 


We are thoroughly practical in every department, and our manufactures and selections will be found we! 
suited to meet all the needs of IMPROVED MODERN TELEGRAPH SERVICE. 


J. H. BUNNELL & CO. 112 Liberty Stre Street. New York. 
DR. JEROME KIDDER’S 


Electro-Medical Apparatus, 


For ва n. has received 5 quen үт improvements ге E them superior to all оше», acknow: 

by awards of First Premium at Centennial; Also, First Premium by America 

тыа. from 1872 to 1841 inclusive; Two Silver Medals at Cincinnati Industrial Ex position. 

in the Fall of 11. highest awards given. GOLD MEDAL was awarded by American Institute : 
1575, to distinguish the Apparatus as of the First Order of Importance :— 


Dr. JEROME KIDDER’S IMPROVED No. 1. Physician's Office Electro-Medical Apparatus. 
IMPROVED No. 2. Physician's Visiting Machine, with turn-down Helis 
IMPROVED No. 3. Physician's Visiting Machine (another form). 
IMPROVED No. 4. Опсе and Family Machine. 
IMPROVED No. Б. Tip Battery, Ten-Current Machine (see cut), a mc 
perfect and convenient apparatus, the invention or. Dr. Kidder. 


WE ALSO MARE AND REEP ON HAND 


——«-+ SUPERIOR CALVANIC CELL BATTERIES, X>- 


From Six to Thirty-six Cells. 


Also, POCKET INDUCTION APPARATUS. 


For Illustrated Catalogue, Address: 


Jerome Kidder Manufacturing Co., 820 Broadway, N.Y. 
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P EILIF L. MOEN, Prest & Treas. 
As. F. WASHBURN, v. Pres. & Sec,. 


CHAS. H. MORGAN, Сеп Sup't. 


GROVE STREET WORKS. QUINSIGAMOND WORKS. 


WASHBURN & MOEN MANUFACTURING COMPANY, WORCESTER, MASS. 


Patent Galvanized Iron and Steel Telegraph and Telephone Wire. 


Since the first introduction of the Telegraph in this соп, our wire, expressly manufactured toineure the highest ае. desired in the Electric Service, has 
furnished the standard of excellence, and has been unsurpassed in Strength and Conductivity. Our patent processes enable us to supply perfect wire in long lengthe, 
without flaw ог weld, avoiding the need of frequent joints Our System of Galvanizing combines in one process. Cleaning. femper and Coating, insuring the 
perfect protection of the wire. Express attention has been paid to the special demands for the Telephone Service. All our Telegraph and Telephone Wire is tested at 
the works. Send for Descriptive Pamphlets and Circulars 
| | 2 3 4 
NEW YORK WAREHOUSE, \ „7 - 
16 Cliff Street, 


NEW YORK. 


| 107 & 109 Lake St., 
10 Т 12 13 14 15 l6 | CHICAGO. 
| 


8 2 
O © © © өө ө e e 


SIZES OF WIRE BY THE WASHBURN 4 MOEN, OR WORCESTER GAUGE. 


WASHBURN & MOEN MANUFACTURING CO., General Offices, Grove Street Works, Worcester, Mass. 


BRITISH AND CONTINENTAL CHARLES WILLIAMS, Jr.:: 
Electrical Directory and Advertiser, ESTABLISHED 1856 


Manufacturer of 
THE 


ELECTRICIAN'S VADE МЕСОМ, TELEPHONIC, TELEGRAPHIC, 


---АМр--- 
Containing a Complete Record of all the Industries 


directly or indirectly connected with pud INSTRUMEN TS, 
Electricity and M agnetism, Electric Bells, Galvanic Batteries, Wire, 


MAGNETS, &c. 
And the Names and Addresses of Manufacturers, &c. 
| Wholesale and Retail Dealer in 
Now Ready, Price 5 Shillings, Including Postage. 


Address, TELEGRAPH & TELEPHONE LINE MATERIALS 
J. A. BERLY, 


OF EVERY DESCRIPTION. 
16 New Bridge Street, London E. C. 
Firms desirous of their names and addresses appearing in the next issue | 109 and 118 COURT STR EET, 


(1883), should at once communicate with the Publisher, supplying him with par- | 
ticulars, prospectuses, catalogues, &c. ' | BOSTON , Mass. 


VERTICAL, = 2 to 100 Horse-Power. 
HORIZONTAL, 30 to 400 Horse-Power. 


FITCHBURC STEAM ENCINE Co., 
FITCHBURG, Mass, U.S. A. 


The simplest and “а Ж. | THE | «22 


closest regulat. P "y f | | FITCHBURG 
ed first-class Auto- "== айт, = | | 

matic Engine built, 
especially adapting 
it for use with 
Electric Lights. 
The highest 
economy guar- сты 
anteed. Over 800 | 
їп use. Send for 
Catalogue“ D,“ 
giving full details. 


О, „МҸ 
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HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 
SHEET BRASS, BRASS WIRE, RODS ann TUBING, COPPER RIVETS anv BURS, 


Pure Lake Superior Copper Wire 


—  « FOR ELECTRICAL PURPOSES, = 
Patent "K K" Insulated Copper and Iron Wire. 


The Iron is Specially adapted for Telephone Use. 


Prof. HENRY Morton says :— “I have tested it with Ozone, which concentrates the atmospheric influences of 
years into an hour, and find that it stands this thoroughly." 


No. 49 CHAMBERS ST., Мо. 506 COMMERCE ST., No. 18 FEDERAL ST., 
NEW YORK. PHILADELPHIA. | BOSTON. 
Works at Waterbury, Conn. 


UNITED STATES | тир fernab trag 
Electric Lighting Co. ШЕ METRÜPDLITAN 
EQUITABLE BUILDING, 120 Broadway, N. Y. Telephone and Telegraph Company. 


MANUFACTURERS OF 


ELECTRIC LIGHT APPARATUS, 


Both Arc and Incandescent. 


F GENERAL OFFICES, 
Under Patents of 


Epwarp Weston, H:S. Maxim, Moses G. Farmer. | Cor, Liberty and Greenwich Sts., New Lork. 
AND OTHERS. | 


The Electric Ligat Apparatus manufactured by this Company is unsurpassed 
for the quality of light produced, economy of power consumed, and absence of 


nger This Company is prepared to furnish in New York City, 
Parties desirous of using the Electric Light are requested to communicate | TELEPHONE WIRES EQUIPPED WITH INSTRUMENTS of the 

full particulars regarding the buildings or localities to be lighted, giving sizes 

of rooms or areas to be illuminated, and statements as to power, etc. All in-| most approved patterns for Private Lines, District Exchange 
де will be promptly attended to. Price lists and testimonials of Electric 


ight Apparatus on application. Lines, Club and Social Lines, and to furnish Speaking Tube 
TRUSTEES. Telephones. 
Cuas. R. FLIxr, of W. R. Grace & Co. D. WILLIs James, of Phelps, Dodge & Co. ; 
Louis FITZGERALD, Pres. Mer. Trust Co DANIEL B. Натсн, of Hatch & Foote. For information and terms, Address 
НОВЕНТЫР: КЕШІНЕН of pane DIEN & Co. EORGE W. HEBARD. D 
NSON PHELPS STOKES, 0 elps Stokes & Co. Тнов. H. HUBBARD. 
Немат B. Hype, Pres. Equitable Life Assurance Soc. D. C. сох. E. E. KEN RICK, 
MARCELLUS HARTLEY, of Hartley & Graham. LEONARD E. CURTIS. 


Auditor. 


SS UY f | The Rubber Comb & Jewelry Co. 
2212 F'ELECTRICAL SUPPLIES, 


: 33 M Sr, NEw Yonk. 
The Ansonia Brass & Copper Co. С 


Manufacturers of MANUFACTURERS OF 


Pure Electric Copper Wire, SHEET RUBBER, RODS, TUBING, &c., 


For Magnets, Telephones, Electric Lights, &o., 


| 


WITH RUBBER HOOK INSULATORS, 
H. SPLITDORF'S PATENTED LIQUID INSULATION, covered] x Ey KNOBS, SWITCH HANDLES, 
———4 LINE WIRE. | MAGNET COVERS, MAGNET HEADS, 
Fire Proof House & Office Wire for Indoor Use in Electrio Lighting WINDOW TUBES, with HEADS, 


Wrought Metal Gongs, for Annunciators, Telephones, &c., PATTERY CELLS BATTERY SYRINGES. 
ZINC RODS, BATTERY COPPER, &c. 


No. 19 CLIFF STREET, е = NEW YORK. And Specialties of any Required Character. 


THE ELECTRICIAN. 


Vol. I. No. 7.] 


A NEW PRINTING TELEGRAPH. 


printing telegraph, designed for the use of bankers and 


C. ES 
UNIVERSITY: 
LIBRARY D 


JULY, 1882. 


Every Number Copyrighted. 


50 Cents a Year. 
5 Cents a Copy. 


and independent of the central station, such instru- 


ments as are out of unison are “set,” leaving others un- 
RECENT invention of merit and one likely to|disturbed. 
interest a large body of our business men 15 the Third; correct time.—This is given by a clock move- 


ment of the best make having a compensating balance, 


brokers (shown in the annexed cut), and patented by which, as is shown in cut, forms part of the instrument. 


Mr. A. A. Knudson, of this city. 


instrument, with the usual 
stock indicator, a district 
signal attachment, and a 
clock which may be relied 
upon for the same identical 
time as that given in the 
Stock Exchange. Without 
attempting to detail its con- 
struction, we may briefly 
describe the main features 
attained by this invention 
which аге, first, rapid indi- 
cation of stock quotations ; 
second, instantaneous read- 
justment of the printing in 
the event of displacement; 
third, correct time; fourth, 
call-bell to main office. 
First, rapidity.—This is 
attained by improvements 
in the machine controlling 
the type-wheel, and renders 
it possible by the new in- 
strument to transmit stock 
sales, and keep up with the 
most active market. A 
speed of 130 réVvolutions 
per minute has been at- 
tained with a number of 
instruments in circuit, but 
in practice, 120 revolutions 
per minute will be about its 
average, this being about 
double the speed of the in- 
struments now in use. 
Second, adjustment of the 
type-wheel.—This is effected 


by the clock to which it is attached, so that if the type- 
wheel of an instrument is accidentally thrown out of unison 
with others on the same circuit, it will fly to the zero or 
unison point during the first pause in the action of the 
transmitter. This movement being entirely automatic 


— 


= F = 


Il 


A ШІ" ГГ 0 - 


n. Lu hi = 


amm 


Se [пә 
1 


ША 
9 a КИЙ 
L p 


"S 
x 


| те 


| 


Im 
WM || I 


TI 
HT 


0 
1 


li ІШ ||| || " 


| | | Te Hi I 


KNUDSON’S NEW PRINTING TELEGRAPH. 


It combines in опе Б! the movement, though reliable, is not alone depended 


upon for the correct time. 
It is so connected electric- 
ally with a regulator at the 
Stock Exchange or Central 
Station, that, at intervals 
during the day it will be 
corrected or brought to 
syncronism with all other 
clocks on the circuit. By 
this means a constantly cor- 
rect time Is maintained at 
all offices connected by this 
system. 

Fourth ; messenger call.— 
This feature of the instru- 
ment, indispensable to busi- 
ness Offices, is provided by 
a mechanism hidden in the 
pedestal and controlled by 
a crank on the outside. Be- 
sides being a messenger 
call, its more valuable use 
is to notify the Central 
Office in case the indicator 
becomes seriously de- 
ranged, and call an inspec- 
tor to adjust it, thereby 
avoiding the expense of 
time involved by sending 
a clerk to report the in- 
strument, and also provid- 
ing for its quick restoration 
to working order. 

These features, while 
combined in one instru— 
ment, operate without con- 
flicting, and taken together, 


make a complete combination, whereby market quotations 
are rapidly and accurately given. standard time indicated, 
and messenger call furnished. Great economy is claimed 
in the use of this instrument over any yet invented for 
the purposes indicated. 
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transmission of a telegraphic dispatch in Morse signals, and 
of a telephonic message by one and the same wire. 

We shall, in this article, confine ourselves to an explana- 
tion of the principles involved in the method, by means of 
which Mr. Van Rysselberghe obtains the first result, that 
15 to say, the suppression of the induction currents, and we 
may, in a future number, explain his system of double 
transmission. 

We have said that Mr. Van Rysselberghe, in order to 
suppress the effects of induction successfully, turned his 
attention to their origin. To understand how he has accom- 
plished his object, let us consider what occurs in the most 
simple case (figure 1), that of a telegraph and a telephone 
line running parallel, and the ends of the wires making 
earth connections; that is to say, constructed on the same 
plan as all the telegraphs known. 


TELEGRAPH LIME. 


TELEPHONELING, 


GROUND 


GROUND. 


FIG. 1.— PLAN OF A TELEGRAPH LINE AND A TELEPHONE ІЛМЕ, 
SHOWING THE CAUSE OF THE INDUCTION EFFECT. 


Each time that the key M is pressed, and a current 
is sent through the line, the wire becomes almost instan- 
taneously charged, every neighboring wire, and in this case 
the telephone wire in particular, is traversed by an induc- 
tion current, intense, but of short duration. The same 
phenomenon is reproduced, but the induction current is re- 
versed in direction when the pressure on the key is relieved, 
or in other words, when the telegraph current is broken. 
This succession of intense induction currents of short dura- 
tion, produces in the telephones a sort of crackling sound, 
like that of a frying pan, as much more annoying as the tele- 
graph lines are more numerous, and in some cases rendering 
it impossible to distinguish the telephonic dispatches. Sup- 
pose now that by any process whatever the inducing cur- 
rent could be graduated so that it would, not instantly, but 
progressively, attain its full intensity, the induced currents 
developed in the telephone circuit would last longer, but 
would be less intense, and the action upon the diaphragm of 
the receiver would be also progressive and produce no per- 
ceptible sound. In fact an instantaneous and violent at- 
traction would be replaced by a series of feeble, successive 
impulses. 

An idea of the result thus secured can be obtained by 
comparing it with the effect produced by an air chamber in 
a hydraulic conduit, or with acommon trick of the traveling 
mounte-bank, based upon the principle of inertia, in which 
a heavy paving stone, resting upon his abdomen, is broken 
by powerful blows from a heavy hammer. 

To deaden the electric induction pulsations and suppress 
the crackling or rattling noise, that the unresisted impulses 
produce, Mr, Van Rysselberghe employs various means. The 
two following have given him good results. One of them 


consists in the employment of keys, provided with rheostats, 
arranged in such a way that when the lever of the key is 
depressed, resistances, varying from infinity to zero, will be 
inserted between the battery and the line. These rheostats 
are formed of substances of medium conductivity, upon 
which is pressed a brush, attached to the lever of the key. 
The line then becomes slowly and progressively charged, 
since the intensity of the current varies with the resistance 
interposed during the pressing downward of the key, and 
the effects of induction are no longer sufficiently intense to 
interfere with telephonic transmission. Telephonic trans- 
mission through a distinct circuit is then perfectly practi- 
cable, either by means of magnetic telephones, voltaic cur- 
rent telephones, or microphonic transmitters. 

A second means employed by Mr. Rysselberghe ac- 
complishes the suppression of the frying, without any 
alteration in the construction of the key, by leading a 
derivation from the line through a condenser (c, fig. 2). 


TELEGRAPH LINE. 


| TELEPHONE LIME. 


M 
с Y 


GROUND GROUND. GROUND. 


Fic. 2.—PLAN OF A TELEGRAPH LINE WITH A CONDENSER IN A 
DERIVED CIRCUIT, TO PREVENT THE EFFECTS OF INDUCTION 
OR “FRYING” IN THE TELEPHONE LINE. 


At the moment of closing the circuit, the surge of elec- 
tricity divides between the condenser and the line, and the 
latter being then only progressively charged, the desired re- 
sult is thus, in a measure, obtained. But by combining the 
two devices, that is to say, by employing both a resistance key 
and a derivation condenser, the annoying “ frying " is com- 
pletely prevented, and it is this combination which in 
practice gives the best result. 

It is owing to this complete suppression of the effects of 
induction produced by currents from the Morse key that 
Mr. Van Rysselberghe has been able to combine the two 
apparatuses, and use one and the same wire for the simul- 
taneous transmission of a telephonic message and a Morse 
dispatch. 

By considering, in connection with these new results, 
certain other improvements in telephonic transmitters and 
receivers, due to Mr. Van Rysselberghe, some idea may be 
formed of the importance and interest of the labors of the 
young assistant director of the Brussels Observatory. 


THE Evening Telegram says: The several explosions that 
have taken place in the public sewers have been caused by illuminat- 
ing gas that has found its way into sewers by defective gas-pipes and not 
from sewer gas, the latter being non-explosive. 


A DISPATCH from Paris, to the London .S/audard, July 12th, 
says, that an explosion occurred to-day in the Rue Louis Philippe. It 
was the result of a fire, nobody having thought at the outbreak of the 
fire to cut off the gas Twelve houses were destroyed. Twenty per- 
sons were killed and forty injured. One hundred are rendered home- 
less. 
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IMPROVED STRIKING MECHANISM FOR 
BELLS. 


HE main points of superiority possessed by the strik- 

ing mechanism, which we illustrate, consists in 

the form of the hammer, and the position in which it is held 
at rest. 

The hammer is made in the form of a segment of a ring, 
which admits of a long stroke, combined with compact 
construction; the movement of the hammer is always in 
one direction, so that there is no loss of power; the position 
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of the hammer, when at rest, and retained by the stop-mo- 
tion, is such, that it nearly counter balances the driving 
power, so that but a very slight magnetic, or other force, 
is required to operate the stop-motion or escapement. 

The engraving represents an electric gong, embodying 
these improvements, which were recently patented by Geo. 
E. Bowers, of Fitchburg, Mass. 


ELECTRICAL INVENTIONS AND PATENTS. 


E are indebted to the Quarterly Circular of infor- 

mation and advice about Patents and Inventions” for 

June, published by Messrs. Burke, Fraser & Connett, of 

this city, for use of their clients, for the suggestive article 
we subjoin on the above subject. 

There has been a marked increase during recent years 
in the number of applications for patents on electrical in- 
ventions, plainly indicative of the increasing importance of 
this field of invention. The wonderful powers and capa- 
bilities of electricity have only recently attained any con- 
siderable popular recognition, the growth of general confi- 
dence in it having kept pace only with the increase in the 
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number and success of its practical applications. ` Ten 
years ago telegraphy and electro-plating were the only im- 
portant uses of electricity ; since then the telephone has 
sprung into being, the electric light has developed into a 
practical success, and the electric transmission of power 
has assumed tangible form. These results are almost entirely 
due to the cumulative labors of many inventors, of whom 
more are engaged in this promising field to-day than ever 
before. Each scientific discovery opens up a vista of valu- 
able and practical inventions, each fundamental invention 
paves the way for numerous improvements, each real im- 
provement adds its weight to the momentum with which 
electricity is forcing itself as a vital agent into the life of 
civilization. 

This fecundity of invention, this intense strife after 
new and valuable developments, is largely attributable to 
the stimulus afforded by the patent systems of all civilized 
countries, which make it in the interest of an ingenious 
man to invent and to communicate his inventions to the 
public. Without patent laws electricity would be to-day 
about where it was in 1850, perhaps scientifically a little 
further advanced, but in its practical applications, which 
make it of real use to the world, no further developed. 

The prosecution of applications for electrical patents 
has become an important part of the business of every suc- 
cessful patent solicitor, and is a department requiring the 
exercise of the utmost skill and the most careful judgment. 
In no other field of invention are more intricate and diffi- 
cult problems in patentability presented ; in no other does a 
slight difference so often determine the practicability of an 
invention or its advantages over its predecessors ; and in no 
other is it more difficult to formulate claims which shall 
fully cover the essential feature of novelty in the invention, 
so as to include all possible modifications of which it may 
be susceptible, but which shall still distinguish it from 
what was known before. These difficulties are greatest 
with United States patents, our law and our Patent Office 
being more exacting than those of any other country. In 
the modern practice of requiring exact and definite claims, 
functional claims, so called, are excluded. In many in- 
stances it seems almost impossible to cover fully all the 
possible forms which may be given to an invention without 
claiming its functions or capabilities rather than its con- 
struction. The following is a good example of a functional 
claim: 


A switch adapted to form a support for a telephone, and operated by the weight 

of the telephone to throw the latter out of circuit, but ca €, when the tele- 

hone is removed, of two further movements, by one of which a connection may 

established between the telephone and the telephones at the stations on one 

side, while by the other a connection may be established between the telephone 
and those on the other side, 


The italics are our own. This claim was decided by 
the Commissioner of Patents to be informal, because it 
was “for the switch having certain capabilities without ref- 
erence to the mechanism or instrumentalities whereby those 
capabilities or functions are obtained." To analyse the 
mechanism of an invention susceptible of considerable 
modification, to separate its essential from its non-essential 
features, and to formulate a definition of the novelty of 
the invention by a recitation of such essentials, which is 
what is done in every properly drawn claim, is a far more 
difficult task than to write a recitation of what the inven- 
tion is designed to accomplish, which is all that a func- 
tional claim embodies. | 

The questions of patentability which arise in electrical 
cases frequently involve problems requiring for their so- 
lution an extended acquaintance with electrical science. 
Such questions are most often as to whether a certain 
change or improvement constitutes an invention or dis- 
covery, or is merely such as a skilled and intelligent elec- 
trician would naturally resort to without the exercise of 
his inventive faculty ; and whether one device in question 
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is merely the equivalent of another previously invented, or 
is sufficiently different to constitute an improvement 
worthy of a patent. 

As an instance of the former question we may cite the 
case of an electro-magnet of peculiar construction, in- 
vented several years before telephones were thought of, 
which a later inventor applied as the magnet of a tele- 
phone, and which produced a telephone having decided 
advantages over those using the ordinary magnet. The re- 
jection of the telephone application on reference to the 
electro-magnet patent necessitated an analysis of the source 
of the advantage resulting from the use of this magnet in 
a telephone, and a comparison therewith of the advantage 
of its preyious use as an electro-magnet, and it was found 
that its advantages for both purposes were identical, and 
hence the subsequent inventor had done nothing more 
than to substitute one old form of magnet in place of an- 
other in a telephone, without the production of any in- 
trinsically new result. Consequently his patent was 
refused. 

Another instance will well illustrate how small an 
apparent difference may confer patentability on an inven- 
tion. The applicant claimed the means of regulating an 
electric light circuit shown in the diagram, Fig. 1, and was 
rejected on an old English patent which describes the 
arrangement shown in Fig 2. For simplicity we have made 
both diagrams alike in all non-essential respects. G is an 
electric current generator feeding a conductor C, from 
which lead several branches, Z, but one of which is shown. 
Each branch B supplies a number of electric lamps, / 2, 
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. I.—THE APPLICANT'S INVENTION. 


installed in multiple arc, and at its junction with the con- 
ductor C is interposed a rheostat X, so that by introducing 
more or fewer of its resistance coils into the branch B, 
more or less potential can be excluded from the branch, 
according to the varying demand caused by the use of a 
greater or less number of lamps. This rheostat is operated 
automatically by an electro-magnet M, which in Fig. 1 is 
of high resistance and arranged in a sub-branch 2, while in 
Fig. 2 it 15 of low resistance and in the main branch B. 
This is the only difference, and at first sight it seems im- 
material. This ground was first taken by the Patent Office, 
but it was urged on behalf of the applicant that there is a 
broad difference in result. When all the lamps are ignited, 
thereby affording several paths for the escape of potential 
to earth, the magnet in Fig. 1 receives its minimum cur- 
rent, while that in Fig. 2 receives its maximum. Іп both 
cases the magnets should be so connected with the rheostat 
that when the potential in C isat its minimum, all the rheo- 
stat coils will be shunted out of Ø, thereby admitting the 
potential freely to the branch Z. But if the potential rises 
in B, consequent upon a rise in C or upon an increase of 
resistance 72, caused by extinguishing one or more lamps, 
as many rheostat coils as are necessary to neutralize this 
rise should be shunted into B. This result the arrange- 
ment in Fig. 1 will accomplish, to whichever cause the rise 
of potential is due, while that in Fig. 2 will attain it only 
in case the rise is caused by an increase of potential in C, 
whereas the cutting out of certain lamps / /, will cause a 
decrease of resistance at #, and admit more potential to Z. 
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Hence the extinguishing of part of the lamps in Fig. 1 
will not affect the remaining ones, while in Fig. 2 it will 
cause the remaining ones to burn brighter than if no regu- 
lator were used. The difference is that in Fig. 1 the poten- 
tial is made uniform, while in Fig. 2 the tendency is to 
preserve a uniform current. On these distinctions being 
pointed out the patent was allowed. 


* 5 s gt 5 
Pa. 
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We have cited this case because of its simplicity and 
the ease of its illustration, not because it is a thoroughly 
typical example of the class of cases to which we allude, 
as in many instances the problems involved are far more 
intricate and difficult of solution than this. In complicated 
electro-mechanical devices, such as printing and multiplex 
telegraphs and electrical indicators, the many inter-operat- 
ing mechanical parts add their complications to those of 
the electrical features, frequently necessitating the most in- 
tense study in their analysis and comparison. It is obvious 
that the prosecution of such applications should be in- 
trusted only to those solicitors who have the requisite 
familiarity with electricity as a science, and with electrical 
inventions, to render them competent to grapple with the 
difficulties presented. 


ELEVATED WIREWA Y. 

T is well known, to all interested in the erection of tele- 

graph lines, that one of the most important questions 
of the day, is, how to properly dispose of the vast number 
of wires that now crowd our housetops, and cause so much 
annoyance to all parties concerned. 
The proposition to place them underground, does not 
meet with much favor. It is true that Mr. Edison is bury- 
ing his conductors, and with apparent success so far; but 
as he connects his lamps up in multiple arc, he uses only 
two conductors to serve a large territory, and therefore the 
question is much more simple in his case, than where a 
large number of wires have to be buried in a small compass, 
and thoroughly insulated from each other. 
The telephone companies have attempted to simplify the 
housetop system somewhat, by using cables in some places, 
but this plan is open to several objections. Conductors 
cannot readily be led out of a cable with safety, except at 
its ends, and the troubles from induction in cables are not 
yet entirely overcome. 
A new plan to settle the vexed question, has been lately 
brought forward, that claims to combine the advantages of 
housetop wires and trunk line cables, without the disad- 
vantages of either. It is called Scott's Elevated Wireway, 
and the patent is owned by Eugene F. Phillips, a well 
known manufacturer at Providence, R. I. 
It consists of a system of housetop cupolas, one on each 
block, connected with each other by rigid or flexible water- 
proof tubes, through which, common рагаћпеа office wire 
(say number 18 or 20) can be drawn at will. 
Each cupola has a tube, connecting it with each of its 
four neighboring cupolas. Every block is thus connected 
with the neighboring blocks, and through them, with every 
other block in the system, and a wire can be run from any 
cupola to any other, without leaving the tubes. 


The wires coming into the cupolas from the tubes, are 
led to cheap connecting screws, where they are connected 
with those going out through the other tubes. Any wire 
can, therefore, be interchanged or “patched,” if it is found 
faulty in any section. Wherever a tube crosses a street, it 
is supported by a strong wire that will prevent it sagging. 
The tubes can be safely stowed away on the housetops, 
without interfering with the comfort of the tenants, and will 
not be nearly so much in the way as the wires now are. 

The paraffined wires may be drawn through the tubes 
from one cupola to another, either singly, or in groups of 1o 
or more at a time, as may be most convenient. Wires lying 
loosely in this way are affected less by induction; than when 
they all run exactly parallel, as in a cable. 

In establishing a new line in a system of this kind, the 
wire is led from its starting point, through the various tubes 
and cupolas, in the most convenient direction, till it reaches 
the cupola of the block where it terminates; it is then led 
from its connecting screw, out at the top of the cupola, 
through an insulated block, and thence to the roof of the 
building it must enter. 

It will be seen that in this connection, the roofs are used 
in the ordinary way to distribute the short ends of the lines 
entering each block; but as these short ends do not cross 
any street, this will not be objectionable. Besides, in any 
other system that may be used, the end of each line will 
probably have to be disposed of in this way. 

Each cupola and tube is numbered, and every wire in 
each cupola is also numbered, so that any line can be traced 
without trouble or delay. i 

In case of a fire, temporary cables can be run in place of any 
tube that is injured, and the latter can be replaced at leisure. 

When any tube becomes too crowded, others can be laid 
alongside of it, as required. 

It is apparent that this system is much more economical 
than any underground arrangement would be, and that it 
can be erected and maintained with much less annoyance 
to the public. 

From the report of the Sub-Committee on Underground 
Telegraphy in Cities, dated May 3d, 1882, we make the 
following extract: 

It is contained in the evidence of Mr. Henry W. Pope, 
a well known telegraphic expert, who has been General 
Superintendent of the Metropolitan Telephone and Tele- 
graph Co., and of the American District Telegraph Co., and 
who, therefore, has had great experience in the matter of 
running telegraph wires in cities. 

“It cannot be argued, because the wires of London and 
Paris are beneath the surface, that those in New York can 
be similarly accommodated. 

“ The circumstances are entirely different. Even at this 
early date, their multiplicity in the sewers of Paris is con- 
sidered a nuisance, and their rapid accumulation, conse- 
quent upon the growth of the telephone business, will 
eventually necessitate some important change in their present 
underground system. 

We have seen an elevated railroad system adopted, and 
constructed in preference to all other plans suggested, be- 
cause of the similar advantages it has over either under- 
underground or viaduct roads, that the zrial has over the 
underground telegraph system, and because capital could 
not at the time be enlisted in an enterprise so fraught with 
difficulties. 

“ With the exception perhaps of the Scott-ærial system, 
none of the elevated wireways patented or suggested, seem 
to contain all the advantages necessary; with a light and 
ornamental support, and their construction confined to a 
reasonable number of streets, the requirements of the com- 
panies would be provided for, and the introduction of sub- 
terranean wires obviated to a great extent. The Scott 
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system is particularly useful in combination with ап under- 
ground system, as a means of distributing wires, * * * * * 

There are many features that will strongly recommend 
it to those considering the feasibility of massing a large 
number of wires. One of the most prominent of which, is 
the fact, that from 150 to 200 wires can be placed in a three 
inch tube, the number being limited only by the diameter 
of the wires and size of the tube. Another feature of value, 
is the fact, that any kind of insulated wire can be used, as 
the tube between the cupolas being thoroughly protected 
from the weather, and absolutely dry inside, any style of a 
wire that will answer inside of a building, will serve the 
purpose of a conductor equally well. In the process of 
drawing in the conductors, they become more or less mixed 
up, their parallelism destroyed, which helps to destroy the 
inductive effect. The conductors can readily be cross- 
connected at the cupolas if desired, for the same purpose." 


LIGHTING BY GAS AND ELECTRICITY. 


ERTAIN of the gas companies of Paris have realized the advan- 

tages derived from electric lighting, and have established in Paris, 

a laboratory, where they can, for their own information, determine by ex- 

perimental examination, the value of the different systems of electric 
lighting so far proposed. 

To Mr. Ellissen is due this conceit, the happy consequences of 
which must be evident. Gas and electricity cannot forever preserve 
the relation of brother enemies, for, as their interests are closely allied, 
a prolonged continuance of such a relation must be equally pernicious to 
both. 

Without enlarging upon the practical considerations which justify the 
centralization in the same hands of the promotion of both systems of 
lighting, we notice a first endeavor toward this object, made at the gas 
works in Ámsterdam. 

The problem originated and was determined under some condi- 
tions which merit attention. 

It was naturally proposed to use a gas engine to drive a dynamo- 
electric machine, and probably because it was handy, they applied a sin- 
gle cylinder 20-horse power engine to the purpose of igniting 48 Maxim 
incandescent lamps.  Incandescent lamps of course require force, 
but in this case, the necessary quantity was greatly exceeded. But the 
engine produced іп the lamps a ғу/дтіс variation in intensity, correspond- 
ing to the periods of renewed application of force to the piston in the 
cylinder of the engine, and sufficient to determine the condemnation of 
the lamps if it were a difficulty impossible to obviate. 

The interposition of accumulators between the electric generator and 
the lamps, rendered it possible to confer upon the latter the virtue of 
perfect steadiness 

They employed Kabath's honey-comb plate accumulator. The 48 
Maxim lamps were connected upon a derivation from the armature of a 
generator excited by a distinct small machine ; 36 accumulators were 
mounted in such a way that the current from the machine divided be- 
tween them and the lamps. 

They served at once as a regulator of, and reservoir for, the current, 
regulating the current and storing up its excess. 

The 48 lamps were distributed in various offices in the following 
manner : 


General office, - ® UM 20 
Director's office, 2 3 E 9 
Engineer's office, — - à 8 
Machine room, г ы И 3 
Purifying room, - - - 4 


Offices of night service, - - - 4 
The introduction of the accumulators rendered it necessary to keep 
the engine constantly at work. At 9 P. M. it was stopped, and the 4 
lamps in the night offices were then run by the storage battery only. 
The cost of this method was not examined into, because it was only an 
experiment to determine the advantages or imperfections of the system.— 
Revue Industrielle. 
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THE INTRODUCTION OF GAS. 


HE fact that the distillation of wood and coal 
produces luminous gas, was known from a very 
early age, but it was left for this century to bring 
it to practical use as a household and industrial necessity. 

The earliest authentic mention of this carbureted hy- 
drogen gas,is the experiment of Dr. John Clayton, a 
chemist in England, who in 1691 gave an exhibition to 
some of his scientific friends by heating coal in a retort 
and collecting the gas in a bladder and then igniting it 
after puncturing the membrane with pin holes. No sug- 
gestion as to its practical use seemed to have been in the 
minds of either Clayton or his friends, nor does it appear 
that any of them considered it either new or wonderful, 
but only curious. It finds a place in history merely as the 
first mention made of an already well known fact in 
physics. 

Several minor experiments in gas manufacture are 
mentioned later on, but it is not until 1792, a hundred 
years after Clayton's experiment, that Mr. William Mur- 
doch. a Scotchman, residing in Cornwall, comes to the 
front as the real promoter of the gas industry. Murdoch 
after illuminating his factory at Redruth with gas made 
from coal, interested others in it, and in 1802 obtained a 
contract from Boulton, Watt & Co. to light their works in 
Soho. A year or two later, Murdoch gave the first public 
exhibition of gas lighting, when the whole front of the 
Soho manufactory was covered with gas jets in various 
curious devices, and the out ensemble is said to have been 
very effective. Probably no such exhibition has ever been 
given since; the streets of London were thronged with 
admiring thousands until long after midnight, a thing un- 
known in those days of dingy oil lamps and deadly as- 
saults. In 1808 Murdoch received the Gold Medal of the 
Royal Society as the reward for his ingenuity. In 1799 
another candidate appears in the field, one Ph. Lebon, of 
Paris, who lighted his residence with gas made from distilled 
wood. It seems that neither Murdoch nor Lebon knew of 
each others invention, for the latter obtained a patent from 


the French Government for his method and machine for pro- 
ducing gas. Іп 1804 ап enterprising German by the name 
of F. A. Winsor, visited Paris in the hopes of obtaining 
Lebon's secret which had been guarded very closely, but 
failing in this, he set about by his own wits and discovered the 
methods necessary to produce the desired result. Thereupon 
he went to England and commenced a series of lectures be- 
fore the scientists on his improvements in gas lighting. 
Owing to Winsor's slight knowledge of the English lan- 
guage he had to employ some one to read his lecture, and 
the consequence was that many tricks were played on the 
luckless German. At one time his notes were stolen, and 
at another his hired talker went off on a spree. He per- 
severed however, and finally obtained a select body of ad- 
herents, and formed a company for the purpose of lighting 
London by gas, called the National Light and Heat Com- 
pany. It seems that all this time Murdoch, had been working 
in a quiet way,and as soon as Winsor drew to himself a good- 
ly company of capitalists, Murdoch sought men of influence 
to help him contest the case on the ground of priority. 

Winsor had commenced his manufacturing efforts and 
called several witnesses to prove that his coke was much 
superior to any before made. Hence, by analogy, was 
argued the efficacy and superiority of his gas, over all 
competitors. Among the objections urged during the ex- 
amination, was the inadvisability of placing the gas pipes 
near wood work, and it was even proposed that a law 
should be passed compelling the several companies to 
place the conducts six inches from any wall. Among 
those who testified on the Murdoch side, was no less a per- 
sonage than Mr. (later Sir) Humphrey Davy. But he, it 
seems, was not in favor of the new illuminator, and joined 
with the scientific authorities of the day in ridiculing the 
scheme, stated that “it would be as easy to bring down a 
bit of the moon to light London as to succeed in doing so 
with gas" he wanted to know if it was intended to commit 
the sacrilege of turning St. Paul's dome into a gas chan- 
delier, an unheard of presumption indeed ! this was then, 
evidently considered by many as an unholy desecration, 
however laughable it may appear to us now. 

Several constables were called to testify that depreda- 
tions by night had decreased considerably in number in 
the district lighted by Murdoch's gas. After this pro- 
longed contest was adjusted, the formation of new com- 
panies was kept up until in 1820 the use of gas had be- 
come quite general all over the kingdom and on the con- 
tinent. Besides the difficulties arising out of rival claim- 
ants and their respective methods of manufacture there 
were other and greater obstacles to contend with, viz., 
mechanical ones. The present gas is as much superior to 
the first product as the latter was to a rush light. "There 
was in the beginning no way of purifying the gas, but it 
was conveyed in pipes immediately to the factory or dwell- 
ing, and fresh from the retort with all its impurities of 
odor, and ladened with substances that emitted a thick 
smoke and noxious smell that was injurious to any fine fabric, 
to say nothing of a delicately organized being. As long as 
these disadvantages existed, it could not expect to havea 
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general introduction into houses, at least as long as the 
owners cared for the preservation of their upholstery,wear- 
ing apparel, or tapestry hangings, and paint, not to men- 
tion their lives, Another thing did not seem to exist, 
viz., storage retorts; they were even opposed on the 
grounds of liability to explosion, so that the gas manufac- 
turer labored under the necessity of keeping his pipes 
constantly filled from a steady coal-consuming retort. This 
implied, either a surplusage of gas and a consequent 
waste, or, on the other hand, an insufficient supply. 
It was not until 1830 that these necessary improvements 
were fully introduced, and gas of a pure and good quality 
was supplied from storage tanks, or gasometers, and even 
now there is room for improvement. The last public 
place in London that adopted the gas-light was Grosvenor 
Square, and it was not until 1842 that the oil lamp disappear- 
ed from that part of the city. Gas was not introduced in 
America until 1821, when it had already gained consider- 
able ground in England and on the continent. Baltimore 
was the first city to use it. Boston followed in 1822, and 
New York in 1823. It was not until 1827 that it found 
favor in the United States, and it was many years after 
this date before it was adopted for lighting the streets. 

It is not possible in the limits of a newspaper article to 
give a complete and succinct history of the early introduc- 
tion of gas, but enough has been written to show, that the 
difficulties the Electric Light has to deal with in our day, 
are few and trifling compared to those of the first gas agi- 
tators. Dangers from explosion, fire, and loss of life, were 
much more common in ante-electric days than since the 
influence of our modern illuminator has made itself felt. 
Hence, it is vain and futile for the gas men to try and 
fight a foe so powerful against their interests as Electricity, 
and especially, with such incapable and puerile weapons 
as ridicule, sarcasm and falsehood. 

The question naturally arises in the mind of the 
thoughtful capitalist, who has largely invested in gas- 
stocks, what then is to be the ultimate fate of gas, if 
electric lighting becomes general. The answer stands 
ready at hand. The companies have already begun to see 
the outlet for their commodity—it is to be the fuel of the 
future. When all the skill and energy is directed to this 
great necessity for clean and economical fuel—that is now 
spent in fighting an enemy that cannot be stowed away, al- 
though its last triumph is storage—then the gas com- 
panies will find their natural market, and leave lighting of 
this and every other city for the Electric force. 

In conclusion, we may be permitted to quote from a 
recent able article in Blackwood's Magazine, which refers 
to the subject, as follows: 

No doubt many will say, and many do say, that the electrical world 
has got excited, and is promising too much; that insuperable difficulties 
will come in the way; that when the temporary excitement is over, elec- 
tricity will not be found to be so much more advantageous than other 
forces after all; in short, there is plenty of pointing at cold water, and a 
good deal of throwing of it. It is not much more than sixty years since 
the most learned men of the day gave evidence on the subject of gas 


which to us now seems almost comic. The Royal Society reported, in 
1814, that no gasometer larger than 6,000 feet capacity should be per- 


mitted. Such men as Sir Humphrey Davy and Sir William Congreve, 
gave evidence before a Select Committee that gasometers of 20,000 feet 
capacity were too large for safety; that they could not understand the 
‘temerity ' of the Parisians, who were then building one of 300,000 feet 
capacity—Sir Humphrey declaring that 12,000 was his limit, and that he 
would be uneasy if he lived near one of 20,000. Great fear was also 
expressed that if a street lamp went out, the wind might blow down the 
burner and cause an explosion in the main! 

When Ronalds, about the year 1817, laid his plans for an electric 
telegraph before the Government, they would not even take the trouble to 
investigate the matter. An under-secretary, in the usual official style, in- 
formed him that he was 'directed by his Majesty's Secretary of State, 
etc., etc., to inform Mr. Ronalds that a telegraph is of no use in time of 
peace, and that in time of war the semaphore, then in use, was quite suffi- 
cient for the purpose. In 1879, scientific men declared it would be 
found impossible to adaptéelectzic lighting to dwelling-houses or small 
rooms But perhaps there is no instance so remarkable of this want of 
foresight and practical grasp which is often displayed by the most able 
and learned men, than what was said about gas-light when it was first in- 
troduced, particularly as what was then said of gas is almost word for 
word the same kind of thing as some are now saying of electric lighting. 
In 1819, Desormes wrote of gas: 

The light is of a disagreeable color, entirely different from the red 
and warm gleam of our oil-lamps. It is of a dazzling brightness ; its 
distribution will be impossible and irregular ; and it will be much dearer 
than oil-lighting ; and even if it should be improved, it will still remain 
much dearer than those lights which we already possess.’ 

‘* Substituting the word gas for ‘ oil,’ and reading the passage as if 
electricity were being spoken of instead of gas, the kind of criticism 
which is now being made on the electric light is exactly reproduced— 
‘cold, dazzling, impossible to distribute it, irregular, dear.’ ” 


HE agreeable change that the electric light has al- 
ready effected in the lower part of the city, at night, 
is very evident Along Broadway, South of 14th Street, 
the busy hum of day has gone, and the total absence of 
retail stores would render it a most gloomy promenade, 
were it not that the liberal use of the electric light has 
given a new coloring to everything. Passing into Washing- 
ton Square—the only park in the city that possesses a few 
full grown trees—the beautiful and cheering effect of the 
light becomes more apparent. The grass plots seem 
bathed in a peculiar soft solar light, and each blade of 
grass comes out in its natural color. We may yet have in 
our parks something similar to the scenes observed in the 
“Land of the Midnight Sun,” where the “night only 
draws a thin veil o'er the day," and the birds go to rest, 
not because it becomes night, but because they require re- 
pose. This light of the future will do much to prevent 
every species of nocturnal crime, and this is equivalent to 
saying that many “professionals " will find their occupation 
gone. 

The electric lamps in the public streets and parks, 
south of 14th Street, have been put up by “Тһе United 
States Illuminating Company." The lamps and machines 
themselves have been manufactured by the “U.S. Electric 
Lighting Co.," under the Maxim,Weston and Farmer patents. 
The steadiness and softness of the light can be appreciated 
along Fifth Avenue, Broadway, and in City Hall, Battery, 
and Washington Parks, which are lighted under a contract 
with the city government. The progress made in this 
direction has been very marked, not less than 160 miles of 


circuit wire for arc lights having been supplied by this 
company since February 1. Three large stations, aggregat- 
ing 2,500 horse-power, are building and will be completed 
before October 1. The work is of the most solid character, 
the engines, shafting, pulleys, &c., being laid on the ground 
floor, thus avoiding all vibration. 

While the success of electric lighting for public use has 
thus been proved by this corporation, its incandescent lights 
have given equal satisfaction when used in private build- 
ings. The safe deposit vaults of the National Park Bank 
have lately been provided with the incandescent lamps, the 
current being furnished from a central station. The light 
here is peculiarly soft, yet brilliant, and giving little heat. 
The air is consequently not only pure, but cool, as com- 
pared to that in rooms where gas is used. Тһе contract 
for supplying light to the bank was to be fulfilled on July 
15, but the work was completed two days before that time, 
although the company suffered under many drawbacks, 
such as want of stations, &c. The fact proves, however, 
that the uncertainties which have attended electric lighting 
are rapidly becoming things of the past, at least in the case 
of companies provided with the best systems of lighting and 
conducted with business energy. 


THE TRANSPORT OF FORCE TO A 
DISTANCE. 


HERE are two important problems, which, aside from 

the storage of electricity, absorb the present attention 

of electrical engineers, and these are, the transport of force 

to a distance, and the distribution of electricity, or more 
exactly, of electric energy to private buildings. 

Let us devote ourselves to a brief study of the first of 
these problems—the transport of force to a distance. 

Considered in its broadest aspect, this problem has been 
under the consideration of scientists for a long time, and 
several proposed ways of solving it have been, more or less, 
practically successful. The driving belts and shafts, which 
actuate the machinery of a great factory, are but contriv- 
ances for the direct transmission of force to a distance, and 
in a sense, even realize a distribution of force, produced by 
a steam engine or water wheel. In other ways, this distri- 
bution is accomplished indirectly, either steam, compressed 
air, or water under pressure, having been in certain cases 
specially applicable, and having furnished interesting and 
useful solutions of the problem. 

The idea of conveying power by steam, transmitted 
through a system of pipes, is now being realized in New 
York, and any other example would be superfluous. The 
drills used in piercing the St. Gothard tunnel, were operated 
by compressed air, and offer a remarkable example of its 
successful use, and at the Ports of Antwerp and Marseilles, 
the derricks on the docks are worked by means of water 
under pressure. 

A still less direct solution is afforded by the application 
of illuminating gas. Gas engines, which are to-day becom- 
ing rapidly more perfect, are nothing but devices to con- 
vert into labor, force transported to a distance, in the form 
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of a substance, which will, if preferred, furnish it in the 
other forms of heat or light. In this variety of applications, 
gas can be considered as having great advantages over its 
rivals, for neither water under pressure, compressed air, or 
steam, is so variously applicable. 

But to-day, gas meets with a competent а in 
the form of electricity, which steps into the ranks of its 
predecessors, inasmuch, as it aspires to the same applica- 
tions, and it may be safely asserted that the future will be 
all its own. For electricity not only combines in itself all 
the capabilities of water under pressure, compressed air, and 
steam, without involving their inconveniences, but it also 
possesses, in a measure, all the elasticity of gas, for it can 
produce directly //gA/ and work, and under conditions that 
we proceed directly to examine, even Acat. 

To whom belongs the honor of having first attempted 
to utilize electricity, for the fransport of force to a distance? 
This is a question we can not answer, but whoever can 
answer it, knows that the idea originated since the inven- 
tion of the powerful generating machines of Wild, Ladd 
and Siemens. 

When the voltaic battery was the only practicable 
generator of electricity known, no one thought of its adapt- 
ability as a source of force to be transported to a distance, 
although the telegraph is an instance of its having been un- 
consciously so employed for a long time, for every move- 
ment of the lever of a Morse relay or sounder, converts 
into mechanical power the electric force, brought by the 
telegraph wire from a distance, which is produced by the 
chemical energy developed in the transmitting battery. 

The first actual experimental application of the transport 
of force to a distance, occurred at the Exibition at Vienna 
(Austria), in 1873. It was accomplished by the Gramme 
Company, of which Mr. Fontaine was, and is still director. 
In this experiment a Gramme machine, driven by the general 
power of the exhibition, produced a current, which, after 
being carried two hundred metres distant (656 feet), to 
an annex of the exhibition, was there used to actuate a 
second Gramme machine (used as a motor), which in its 
turn worked a rotary, pump. 

A little while after this experiment, electricity was 
applied in France in several manufactories, to transport 
force from a single motor into work-rooms, which were iso- 
lated, or placed at distances so great, that power could not 
be conveniently led to them by belts or rotary shafts, and 
still later, in 1879, to electric farming or ploughing, and to 
the propulsion of railroad and tramcars. 

A French proverb says, that Z' арфе vient en 
mangeant,” (an appetite comes with eating), and the result 
of studying this question in all its aspects, is, that an appe- 
tite for it has developed among electricians, and even among 
those who are not electricians, and the result is, that cer- 
tain projects have been initiated, which exceed in prob- 
ability all that can reasonably be expected from the trans- 
port of force to a distance by means of electricity. To-day, 
nothing less is proposed than to transport to New York the 
enormous power represented by the Falls of Niagara; and 
Mr. Bessemer, in England, proposes to burn all the coal 
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now consumed, at the places were it is mined, convert it 
into electric energy, and transport it in this form to the 
places where it is now carried in bulk; more especially he 
applies his proposition to the case of London, and all the 
coal now consumed in that city he would burn at the mines 
and transport it virtually to London, a distance of over 120 
miles, through a single wire of only an inch in diameter, in 
the form of electric energy. 

This project is very taking to the imagination, but it is 
a chimerical impossibility that I propose to expose in time, 
but we must confine ourselves at present to the general 
conditions under which the transport to a distance, of 
force, in the form of electric energy, is practicable. 

The electric carriage of force to a distance, is founded 
upon a property of dynamo and magneto-electric machines 
of continuous-current, that is called reversibility. 

This property, or rather principle, of reversibility, which 
Is met with in other instances of physical phenomena, can 
be thus expressed: 

When labor is expended to drive a magneto or dynamo- 
electric machine, it produces an electric current; when an 
electric current is expended upon a magneto or dynamo- 
machine (which is then called an electro-motor), it causes 
its armature to revolve, and produces labor. 

This phenomenon is displayed in certain rotary pumps, 
which, when, actuated by a motor, will elevate water, or 
which turned by a falling stream of water, will drive the 
motor. The analogy here described, and which is common 
to a great number of electric and hydraulic phenomena, is 
very convenient, in that it permits us to somewhat ma- 
tertalize electrical phenomena in our minds, and without 
attaching more importance to it than is warrantable, we can 
always have recourse to it to simplify certain explanations, 
and to grasp the theory of certain phenomena, a compre- 
hension of which is facilitated by drawing a comparison 
with something already familiar. 

Let us revert now to the electrical transportation of 
force in a most simple case, that is to say: a generating 
machine 4, driven by any motor whatever expending a 
certain quantity of labor, and joined by a conducting 
wire of a certain length to a receiving motor B, doing a 
certain amount of work. It is certain that the motor Z 
will not produce as much labor as the machine 4 ex- 
pends. It is necessary to allow for the friction, and the 
heating of both machines, and for the heating of the con- 
ductor by which they are united. The relation between 
the labor received from ZB and the labor expended by 4 
is called the work rendered, or duty. 

The labor expended by the machine 4 being equal in 
volume to the current it engenders we have its intensity 
7 multiplied by the pressure or electro-motive force that 
it develops. The labor produced by the machine B is 
equal in value to the current which traverses it, and is 
consequently the same as the current traversing it (7), 
multiplied by the contra electro-motive force it develops 
(е). 

Labor expended by A = EJ 
" produced by B= e Z 


The duty is therefore equal to 
e Г е 


EI E 


From this results the apparently incontrovertible con- 
sequence that the duty is independent of the resistance of 
the circuit, that is to say, of the distance of the two 
machines and of the length and size of the conducting 
wires which unite them. This is explained when we study 
the matter more closely. It is seen that the labor pro- 
duced by the machine B and the labor absorbed by the 
machine A are proportional to the intensity of the current. 
But in accordance with the law of Ohm, as applied to the 
case under consideration : 

Z — e 
a a — 

K + Rat Rs 
in designating by K the resistance of the conductor, A, the 
resistance of the machine 4; and A, the resistance of 
the machine В, it is evident that if X be augmented we 
shall diminish the intensity, and consequently the labor, 
expended by A and the work produced by B without 
changing the duty. 

The resistance of the interposed conductor, that is to 
say, the distance between the two machines, effects a 
diminution of the work done and the labor expended re- 
spectively by the two machines, without changing the rela- 
tion of the labor expended to the work received. 

From this results an important consequence, which is, 
that to transport the same quantity of labor to a distance 
greater and greater in the same time it is necessary to 
augment the electro-motive force in accelerated ratio, or 
employ conducting wires of larger and larger diameter in 
order to avoid increasing the resistance of the interposed 
circuit. Either of these alternative systems presents in- 
conveniences. Low pressures have the inconvenience of 
demanding conductors of a cost beyond all proportion to 
the result obtained. High pressures involve great danger 
and numerous chances of misfortune if the wires are not 
perfectly insulated, and carefully placed beyond the reach 
of ignorant and vicious persons. 

Here, then, rests an important practical problem, the 
solution of which is purely an affair of personal apprecia- 
tion ; what electric pressure or what electro-motive force 
must be employed in order that the conductors shall not 
be a permanent source of danger, wherever they may be 
carried and rapidly multiply ? 

This question interests at once the electrical engineer, 
who takes the responsibility of establishing a system, the 
client who is to make use of the apparatus, and the public 
officer on whom devolves the responsibility of the public 
security. 

In default of a precise figure officially endorsed, cer- 
tain accidents, numerous and deplorable, have occurred, 
which imperatively limit the highest acceptable tension. 

A death caused quite recently by a 16 light Brush 
Machine, the tension of which hardly attained 800 volts, 
proves that it will be imprudent to greatly exceed this 
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figure, especially when the great multiplication of wires, 
probable to occur in the future, will render almost all pre- 
cautions inefficient. 

If to fix the idea we accept the figure 1, ooo as the 
extreme limit of tension acceptable, we arrive at the fol- 
lowing results : 

To transport a force of 50 horse-power one hundred 
kilometres (60 miles), and receive, theoretically, at this dis- 
tance 40 horse-power, the section of the conductor, if of 
copper, must be 34, centimetres (about 3% inch) square. It 
must, thererefore, weigh 279,000 kilogrammes (260 tons), 
and cost nearly a million of francs (200,000 dollars). 

It is, therefore, impossible to economically transport 50 
horse-power to a distance of 100 kilometres (60 miles), 
with an electric pressure not exceeding 1,000 volts, and 
the simple calculation, the results of which we have given, 
and of which we will furnish the details if the results be 
questioned, shows that the project of Mr. Maurice Levy, 
presented by the author to the Academy of Sciences, is 
absolutely impracticable, if an electric pressure compatible 
with safety be employed. 

Mr. Bessemer originated some time ago a project of 
electric transportation, not less impracticable, in our judg- 
ment, than that of Mr. Levy. He proposes to convey to 
London a force of 86,000 horse-power by a copper wire, 
about a pouce (about an inch) in diameter, from a distance 
of 200 kilometres (120 miles). 

Calculation shows that the electric pressure involved 
must exceed 300,000 volts. How is a conductor traversed 
by a current of such preposterously high tension to be 
insulated ? What will be the loss by leakage during its 
transit? These are small details which Mr. Bessemer has 
not touched upon. Perhaps he has overlooked them. 

The project was attractive, it came from a prominent 
authority, it was accepted without question, and it illustrates 
how the fancy will sometimes mislead the reason. 

Turn to either side, and in the present state of our actual 
knowledge of this subject, we meet with an insurmountable 
barrier when we aim to effect, electrically, the transport of a 
great quantity of force to a great distance. 

Mr. Marcel Deprez, who has made an extensive series 
of laboratory experiments upon this problem, has derived 
from them the following result: He has transmitted a 
force of a half horse-power (chev. vapeur), through a re- 
sistance of 5oo ohms, 58 kilometres of iron wire, 4 milli- 
metres in diameter (30 miles of iron wire about % inch 
in diameter), with a Gramme Machine, wound with ex- 
ceedingly fine wire and having a feeble current intensity 
and an electric pressure or electro-motive force of 2,400 
volts. These results were communicated by Mr. Marcel 
Deprez, to a conference held in the conservatory at Paris, 
on the 15th of June, 1882, but the author took especial 
pains to impress the fact that a person would be destroyed 
as if by lightning, who had the temerity to touch the poles 
of either the generating or receiving machine. 

If we compare these results with the project of Mr. 
Maurice Levy, we shall see that the electric transport of 
great power to great distances is restricted, for the present, 


by two barriers equally insurmountable and these are, the 
necessary sacrifice of money, or life, money for low pres- 
sures and large conductors, life for excessive pressures. 

Let us have the candor to admit and the good sense to 
recognize the limits of these alternatives and labor to 
remedy their inconveniences, by keeping in a middle course, 
that is to say, by accomplishing the transport of moderate 
power to moderate distances with a moderate tension. 

We shall devote our next article to a consideration of 
what has been so far done in this direction, and in connec- 
tion with the subject we will describe some typical machines 
that have been devised for this especial end. 

E. HOSPITALIER. 


SECONDARY AND STORAGE BATTERIES. 
BY PROF. A. K. EATON. 


I. THE THEORY. 
HE simplest form of a “secondary battery " consists 
of two plates of platinum (or some other equivalent 
substance), immersed in acidulated water—as in the ordi- 
nary voltameter, the latest improved form of which is repre- 
sented іп Fig. 1.* When the poles of a moderately power- 
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ful battery are con- 
plates of platinum the 
and hydrogen is 
connected with the 
battery, and oxygen 
nected with the posi- 
ent has nothing to 
except to make the 
ductor of the cur- 
however, do not 
a portion of each is 
the platinum, Ze, а 
clings to the plate 


the other pawe 


nected with these two 
water is decomposed 
evolved at the plate 
negative pole of the 
from the plate con- 
tive ; (the acid pres- 
do with the reaction 
liquid a good con- 
rent.) The two gases, 
wholly pass away, but 
held to the surface of 
film of hydrogen 
connected with the 
film of oxygen to 
Now, if the battery 


the two 
in the acidulated water, be connected, 


platinum plates, still 
through a gal- 
vanometer, a current will manifest itself of consider- 
able strength, for a short time, in a direction opposite to 
that which was sent through the apparatus by the battery. 
This is owing to the re-combination of the oxygen and 
hydrogen that accumulated upon the platinum plates dur- 
ing the action of the battery. This involves the whole 
theory of the secondary battery, but the amount of cur- 
rent to be thus obtained is so limited that practically it is 
of no special value. The amount of oxygen and hydrogen 
thus "stored" upon the surfaces of the platinum is of 
course very small and productive of correspondingly 
diminutive reaction. The necessity therefore arises, of 
accumulating oxygen or hydrogen, or something equivalent, 
in a solid form instead of the gaseous. Let ussubstitute lead 
plates for platinum as in the first simple form described, 
and see in what respect the reactions will be different. 
The battery being ct connected, with the two lead plates im- 


* Designed by Mr. Levison. 


be disconnected, and 
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mersed in acidulated water, hydrogen would pass off from 
the lead plates connected with the negative pole of the 
battery without chemical action, but the oxygen developed 
at the surface of the other plate, combines with the lead 
to form oxide of lead. Here we have oxygen accumulat- 
ing in the solid form, and we can avail ourselves of it by 
the following treatment of the lead plates: Having formed 
a slight film of oxide by the first charge from the battery, 
the secondary is discharged by connecting the two plates 
by means of a short, thick wire. In this act of discharg- 
ing, the oxide of lead formed on one of the plates, passes 
over in part to the other plate until the equilibrium is re- 
stored between the two, ге, both plates become equally 
oxidized. The battery is again connected, but with the 
poles reversed, so that the hydrogen is evolved at the 
plate previously oxidized. The oxide of the negative end 
plate is thus reduced and a film of spongy lead is the 
result, and the oxide of the other plate is raised to its 
highest point of oxidation. By continued repetitions of 
this discharge and reversal of the poles, the plates of the 
secondary finally become, the one covered with a thick, 
layer of spongy lead, and the other with peroxide of*lead. 
Here we have the desired condition of an accumulation 
of oxygen in the solid form upon one of the plates, and 
therefore have it stored up in quantity sufficient for 
practical work. When this form of secondary is in action, 
there is a gradual transfer of half of the oxygen from the 
peroxide covered plate to the sponge covered one until 
equilibrium is restored, and the oxygen assumes the form 
of a lower oxide of lead distributed alike upon the surface 
of each of the plates. This is Planté's form of the secondary 
or storage battery, invented long since, but available only 
to a limited extent, owing to the long time involved 
(amounting to weeks and even months), in the many re- 
versals of the battery's primary action. The first success- 
ful application of this principle to the storage of electricity 
was made by M. Faure, and as this is the form hitherto 
principally used, a description of its construction is in 
place. 

Faure applies to the surfaces of his lead plates a layer 
of red oxide of lead, held in place by flannel, felt, or other 
suitable fabric. This red oxide, by the action of the 
primary battery, is converted, on one plate, to a peroxide 
of lead, and on the other is reduced to spongy lead, thus 
reaching the same final results as were obtained by Planté, 
but in a very short time. | 

We may say then, in general terms, that a storage battery, 
when charged, consists of two plates or elements, one of 
which holds a supply of solid oxygen, the other being in 
such a condition that it will readily absorb oxygen when 
permitted to do so by connecting the plates by means of a 
conducting cone or wires. 

Any arrangement of two metallic surfaces separated by 
a fluid, which is a moderately good conductor of elec- 
tricity, in which one of these surfaces is more highly 
charged with oxygen than the other, becomes a “ secondary 
battery," by virtue of the tendency of the surplus of 
oxygen in one of the elements of the combination, to com- 


bine with the other element and effect an equilibrium. But 
only when one of the surfaces become charged with oxygen, 
chemically combined, does it become a storage battery, 
properly speaking. 

(70 be continued.) 


SKETCHES OF ELECTRICAL HISTORY. 
BY WALLACE GOOLD LEVISON. 


I. DU FAY'S DISCOVERY OF TWO KINDS OF ELECTRICITY. 


O detail specifically the multitude of observations 

which followed the experiments of Grey and Wheeler 

and contributed to the rapid development of early elec- 

trical science, would engage us in a labor beyond the limit 

of our purpose, but the capital events of electrical history 

must not be ignored, and the next in order of these was the 
discovery of two kinds of electricity. 

The clear perception of Du Fay, a cotemporary of 
Grey, enabled him between 1733 and 1737, to evolve from 
the phenomena of his own and his predecessors' experi- 
ments, and explicitly state certain of the important natural 
laws which they revealed. In the first place, he extended 
the class of substances called electrics, for he demonstrated 
that any substance whatever, except a metal or a body in a. 
soft or liquid state, could be electrified by friction with 
any sort of cloth if it were previously warmed. In the 
second place, he showed that the conducting power of the 
hempen cord used in the experiments of Grey depended on 
the moisture contained in it, and was increased by wetting 
it This expedient enabled him to transmit electricity 
along a cord to a distance of about 1,300 feet. In the 
third place, he showed that almost any substance if sup- 
ported upon glass, well dried and warmed, could be electri- 
fied by contact with an excited electric, such as a glass tube 
rubbed with a cloth, and that, consequently, this property 
was much more general than Grey suspected, and further, 
that if an excited electric were repeatedly applied to such 
a body supported on glass or silk threads, the repeated 
charges would be stored up in it until it became quite highly 
electrified. 

It had been previously ascertained that when electricity 
was communicated by a charged body to another, near, but 
not in contact with it, the electricity passed in the form of 
a spark accompanied by a snap or cracking noise, and Grey 
and Wheeler had discovered that the bodies of men and 
animals could be electrified by the glass tube like ordinary 
bodies, if suspended by silk cords to prevent the escape of 
electricity. So, in the fourth place, Du Fay reasoned that 
a man being thus suspended by silk cords and electrified, 
the electricity could not escape, and that sparks of fire 
should issue from any part of his body and escape to any 
other suitable object approached near him. To experi- 
mentally test this conceit, Du Fay suspended his own body, 
and being electrified, the Abbe Nollet, who assisted him in 
these experiments, presented his hand to the person of 
Du Fay, when immediately a spark of fire issued from the 
one and entered into the other experimenter. Although 
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such a result was predicted, Nollet stated that he could 
never forget their surprise when the first discharge ex- 
ploded between them. But Du Fay’s celebrity is due, not 
to his experiments, but to his clear expression of the prin- 
ciples of attraction and repulsion which had been examined 
by so many previous investigators. I discovered, says he, 
a very simple principle which accounts for a great part of 
the irregularities, and if I may use the term, the caprices, 
that seem to accompany most of the experiments in elec- 
tricity. This principle, which we stated in our first sketch. 
almost in his language, was, that excited electrics first at- 
tract all bodies ; second, that after a body has been thus 
attracted and touched by the excited electric, it will be re- 
pelled; and third, that a body so repelled will not be again 
attracted, as at first, until it has touched some other body. 

But this was by no means so important an announcement 
as that which followed it, for, continued Du Fay, “ chance 
threw in my way another principle more universal and re- 
markable than the preceding one, and which casts a new 
light upon the subject of electricity. This principle is, that 
there are two distinct kinds of electricity, very different from 
one another; one of which I shall call vrTREOUS, and the 
other RESINOUS electricity. The first, is that of glass, rock 
crystal, precious stones, hair of animals, wool, and many 
other bodies; the second, is that of amber, copal, gum- 
lac, silk thread, paper, and a vast number of other sub- 
stances. The characteristic of these two electricities is, 
that they repel themselves and attract each other. Thus a 
body of the vitreous electricity repels all other bodies pos- 
sessed of the vitreous, and, on the contrary, attracts all 
those of the resinous electricity. The resinous also repels 
the resinous and attracts the vitreous. From this principle 
one may easily deduce the explanation of a great number 
of other phenomena, and it is probable that this truth will 
lead us to the discovery of many other things.” 

This was strictly a discovery, not only of a fact, 
but of a general principle, and its consequences have 
fully justified Du Fay’s anticipation that “it would lead 
to the discovery of many other things," for, with the 
assistance of later hypothesis, it has brought the subtle 
electric influence under the control of mathematical calcu- 
lation, and is the basis of the only theory of electricity 
which is to-day sufficient to explain all the phenomena of 
the science. 

Respecting an electrified body, whether electrified by 
contact with an excited electric, or directly by friction, a 
new question now arose. To know merely that it was 
electrified was no longer sufficient. It was required to 
know with which of the two kinds of electricity it was in- 
vested. The test to determine this, proposed by Du Fay, 
has been adhered to ever since his time. 

He electrified with a known species of clectricity, say, 
for example, the resinous, a light object freely suspended. 
If this object was repelled when brought near another 
electrified body then the electricity of that body was known 
to be of the same kind, or resinous, but if, on the contrary, 
it was attracted, then the electricity of the other body was 
evidently vitreous. The object we generally use to-day is 


à pith ball suspended by a silk thread from a glass support, 
and the mode of using it is shown in Fig. r. 


Fig.1.—A pith ball suspended by a silk thread, and electrified with resinous 
electricity, is attracted by a glass tube electrified with vitreous electricity. 
Dr. Desagulier, a well known physicist, devoted some 
attention to electricity between the years 1733 and 1742, 
but he contributed no new facts toward the extension of 
the science. He, however, first applied the term conductor, 
now so commonly used, to designate a substance capable 
of freely transmitting electricity. 


OUR LONDON CORRESPONDENCE. 


LONDON, July 2, 1882. 
THE ‘f SUN” ELECTRIC LAMP. 


N my last notes, I mentioned the introduction in England of the com- 
paratively new system of arc incandescent lamp known as ‘‘ Sun” 
lamp. 

This system is now being exhibited in London, where it is attracting 
great attention. A public demonstration of it was given in London on 
the 24th June, before a crowded audience of scientific and industrial 
gentlemen and representatives of the London press. 

The vaults of the Royal Exchange was selected as the most suitable 
place for exhibiting the light in the city during daytime, darkness being 
always prevalent in that place. 

Two rooms had been fitted up and furnished, one as a reading room, 
the other as a drawing room. In the first room an inverted lamp, con- 
cealed in a basket of flowers, suspended from the roof, was throwing its 
rays of light on the low roof from which it was reflected downwards, in 
lighting the whole room witha soft, steady, diffused light. In this room 
various models of the lamp and its fittings were exhibited and explained. 
as well as numerous engravings illustrating the lighting of various places 
abroad by means of this lamp. Models of lamps with marbles cut in 
various ways, so as to throw the whole power of the lamp in a given 
direction, where shown (this model is called the ‘‘ Panorama” type, as it 
is very suitable for lighting panoramas); another lamp mounted on a 
pivoting frame illustrated the manner in which the ordinary lamp can be 
made to throw its light in all the directions of a vertical or an horizontal 
plane. An automatic re-lighter was also exhibited in the same room and 
shown in operation in the engine room. We hereby give illustrations of 
the ‘‘ Sun" lamp, and if these illustrations are compared to the descrip- 
tion which we gave of this lamp in our last notes, the lamp, which is so 
simple, will be easily understood and its working explained. We also 
give an illustration of the automatic re-lighter, with which the lamp is re- 
lighted by merely reinstating the electric current in the circuit. 
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With this arrangement, the carbon pencils, instead of being placed at 
a slight angle with the vertical, and impinging by means of their own 
gravitation against the bottom marble, are arranged horizontally and 
point to point, being made to impinge against the marble by means of 
spiral springs. One of the carbons is hollow, and in its centre hole travels 
a carbon pencil, C, of a very small diameter, and which, when every- 
thing is at rest, presses against (passing through suitable holes in the 
marble) the point of the opposite carbon pencil, fulfilling the duty of the 
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wick, or primer, which is necessary for connecting the carbon points at 
lighting time, in order to kindle the lamp. When the lamp is going to 
be lighted, the current, circulating in the solenoid, S, attracts this latter's 
central core, and the lever connected with it, oscillating round its centre, 
pulls away the small carbon pencil C, against the weight of the counter- 
poise JV; this has the effect of producing a gap between the two carbon 
points and the voltaic arc, spread at first between the opposite carbon and 
the small lighting pencil's point until this point has reached the other 
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We also illustrate Mr. Clerc's current indicator, in which Sis a solenoid, 
the core of which is connected with a hand, causes the said hand to travel 
on a graduated circle indicating the variations of the current according 
to the changes of positions of the core in its coil. In the event of an 
accidental extinction, the core, when falling, is made to close the circuit 
of an electric bell in the engine room. The arrangement of circuit shown 
in the diagram does not apply to lamps provided with self re-lighters, and 
two, three, four, or five lamps, I., should be shown on each wire, instead 
of one, according to the size of dynamo-machine used. 

The drawing room was most beautifully lighted by means of two 
lamps, one having a clear glass and the other an opal glass globe: the 
arrangement being such that the floor was lighted direct from the lamp. 
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The effect of the light on the pictures hung round the room was all that 
could be desired. 

In the engine room a fourth light, burning without a globe, was 
illuminating the said room and completing this experimental demonstra- 
tion. The four lights were maintained, in two circuits of two lights 
each, on a No. 1 Gramme self-exciting, alternating-current machine. 
Each light was said to be of a candle power of from 1,200 to 1,400 
candles. A second Gramme machine, of the same size and description than 
the first, was driven from the same motor (which was a 12 H. P. Otto" 
gas engine—much too powerful for the purpose), and used occasionally 
for illustrating the working of the self re-lighter, which is of recent inven- 
tion and has not been applied to the lamps yet. We are indebted, for the 
two last engravings, to the kindness of the Electrical Review. 


= BUNTY ea — Т ҮШ | = 5 { 
EB ҮШІ ЙҮ | ө £ W 
= mil ІШІ! \\ Wi |! MM | | | ! b 
ІШІ ІШІ | M 
ІШ ег | 100 = — [т ү“ C 
и Lagi 
Fic. 2 


carbon's end, at which time the kindling of the lamp is effected. Should 
the current be interrupted for any cause, the attractive power of the 


ANOTHER SUBMARINE CABLE COMPANY, 
A new Submarine Cable Company is at the eve of being floated on the 


Its name will be the ‘‘ European, American, Canadian, 
The capital is to be 41,500,000 


solenoid ceasing to produce its action, the counterpoise JV would, by | British market. 
falling, push the small pencil C afresh against the opposite point, ready | and Asiatic Cable Company, Limited.” 
to be withdrawn in the same manner when the current is re-instated. in 150,000 shares of Z10 each. 
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One feature of this company is, that it proposes to establish telegraphy 
upon a system of mutual profits, the amount of net earnings on any di- 
vision of these being made are going to be apportioned as follows: Two- 
thirds to the shareholders' capital, and the remaining third among 
original shareholders of not less than ten shares each, or subsequent 
shareholders of not less than twenty shares each, contributing business to 
an amount of not less than £20 per annum, such contributing share- 
holders participating pro mla according to the amount of their business. 

Another very interesting feature of the said company is, that it has 
decided upon commencing business at exceptionally low rates, adopting a 
tariff of 9d. per word between England and New York and Eastern 
Canada. It is even added that the said tariff will, if necessary or ad- 
visable, be reduced to even a lower figure. This looks very promising 
indeed, and especially at the very moment that the existing cable com- 
panies have combined to raise the rate to two shillings per word. 

The company will have two separate cables across the Atlantic, there- 
by rendering it independent of external aid. 

The contract has been given to the well-known firm of W. T. 
Henley's Telegraph Works Company, Limited, who, for the agreed price 
of C1, 443. 176, will lay down about 6,120 miles of cables, comprising 
two complete cables between England and Sable Island, and connections 
with Canada and the United States. 

The insulation will be composed of Henley's Patent Ozokerited core, 
which is ten times more insulating than the best insulating materials with 
which other cables are insulated and said to be practically indestructible. 

On testing a specimen of the deep sea cable, its breaking strain was 
found to exceed ten tons, which, the size of cable being taken into ac- 
count, is about 40 per cent. more than that of other cables of the same 
weight. 

The estimated life of the cable is 20 years. 

The contractors accept, out of the contract price as above mentioned, 
£350,000 in the company's shares in part payment, at the option of the 
company. 

We can only offer our best wishes to a company started on such 
promising prognostics. 

THE CRYSTAL PALACE INTERNATIONAL FIGHT BETWEEN ELECTRIC 
LIGHT AND GAS LIGHT. 


The Crystal Palace Electrical Exhibition was closed the 3d of June, 
and the enterprising directors of that establishment finding, no doubt, 
that the game was a good paying one, have lost no time in inviting the 
none less enterprising firms who are seeking for opportunities of adver- 
tising, and do not object to contribute for a season to the free lighting of 
the Palace, to a new show, which, although the electricians have had, to 
our knowledge, no direct intimation of what was in store for them, ap- 
pears to be intended as an arena in which the friendly fight between the 
gas lighters and the electric lighters will take place, if not to the great 
interest of science, it is expected to the great advantage of the Crystal 
Palace exchequer. In a circular, dated Crystal Palace, the 6th June, 
1882, and headed Electric Exhibition, 1882, and of which we give a copy 
hereafter, it is said, amongst other things, that the directors are prepared 
to organize another Electric Exhibition." Not a single word is said 
about organizing, by the side of it, and at the same time a Gas Lighting 
Exhibition. It has come to our knowledge that it was proposed to hold 
an exhibition of gas lighting appliances simultaneously with the proposed 
Electrical Exhibition, and to devote, in competition with each other, one- 
half of the Palace to each of these two industries. There was evidently 
some foundation in the rumor, as it is now officially announced that in 
his proposal, the Manager of the Palace indicates as the reason for hold- 
ing the exhibition, the lighting by gas, in direct competition with electric 
lighting, and has already held a preliminary consultation with a few 
gentlemen known by him to be interested in gas supply ; itis added, also, 
that the result of the said consultation has been an expression of opinion 
generally favorable to the proposal. 

We do not wish to intimate that the authorities of the Palace had any 
idea of concealing anything to the electricians, as secresy in that case 
could not have been held for any length of time and it would, therefore, 
have been a childish policy ; it may also be, that the circulars addressed 
to the electricians reached us, and the one intimating the co-operation of 


the gas industries, although addressed to us, was misdirected, or got lost 
somehow or other, for we did not receive any ; but what we feel bound to 
point out is, that the circular which we have alluded to at the beginning 
of this article, and of which we give a copy in extenso hereafter, is wrongly 
headed, wrongly written, and certainly misleading. We should propose, 
for its heading, as well as for the name of the race, fair, show, or fight, 
(we do not know how really to call it), to which the electricians have been 
so courteously invited, the title with which we have begun this article. 
This is only our very humble proposal. 

It isannounced that an electrical exhibition will take place this autumn 
at Manchester, and it is rumored that a similar exhibition (?) will also be 
held, this autumn and winter, at the Westminster Aquarium. What next ? 


ELECTRIC EXHIBITION, 1882. 


To the exhibitors at the recent electric exhibition, and others: 

Gentlemen— The recent electric exhibition has been a success in every 
sense of the word, and many of the exhibitors have urged the directors to 
keep the exhibition open. It has been necessary, for several reasons, to 
close it, but the directors, bearing in mind the great interest of all classes 
of society in electricity, the fact that the movement is in its infancy, the 
vast amount of capital invested in it, and the strong demands made upon 
them, are prepared to organize another electric exhibition, to be opened 
in the autumn. 

With this in view, they will allow all the exhibitors at the recent exhi- 
bition, to leave their goods at the Palace, at their own risk, but as much 
care of them will be taken as if they belonged to the company. 

The directors embrace this opportunity of bearing willing testimony 
to the cordial manner in which the exhibitors have co-operated with the 
directors in making this Grand International Electric Exhibition suc- 
cessful. 

I shall be glad if you will let me have an early reply to this, and will 
favor me with your views on the subject. 

I am, gentlemen, yours faithfully, 
S. FLoop PAGE, Manager. 

CRYSTAL PALACE, 6th June, 1882. 


SOCIETY OF TELEGRAPH ENGINEERS AND OF ELECTRICIANS. 


The 42d number of the Journal of the Society has been published; it 
contains the following papers and communications: 

Description of a form of battery of low internal resistance, by Mr. F. 
Higgins, member. 

Tests of incandescent lamps for fall of resistance, with increase of 
electro-motive force and ratio of candle power to work done on lamp, by 
Andrew Jamieson, Esq., (member) A. M. I. C. E., Principal, College of 
Sciences and Arts, Glasgow.—Discussion on Mr. Jamieson's paper. 

On attraction and repulsion due to sonorous vibrations, and a com- 
parison of the phenomena with those of magnetism, by Mr. A. Stroh.— 
Discussion on Mr. Stroh's paper. 

Reports on the incandescent lamps exhibited at the International Ex- 
position of Electricity, Paris, 1881; communicated by Professor W. 
Crookes, F. R. S. 

Shunts, in connection with condensers, by W. F. Nosworthy, 
(member). 

On the working of the Brown-Allan cable relay, by H. C. Mance 
(member). 

The Society has also published the list of its members, corrected to 
22d April, 1882. 


SUBMARINE TELEGRAPHY. 


The third section, 483 nautical miles in length, of the Central and 
South American Telegraph Company's cable, namely, that from Santa 
Elena, in Ecuador, to Buenaventura, in the United States of Colombia, 
has just been completed. 

This Company was formed in the latter part of last year, with a capital 
of $5,000,000, in 50,000 shares of $100 each. The cable was intended 
to connect Vera Cruz to Lima, passing through Saint Jose, Realejo, 
Greytown, crossing the Isthmus of Panama, Buenaventura, Santa Elena, 
Payta; and will complete the system of which the two ends are already 
established, viz: Vera Cruz to Brownsville, and Lima to Valparaiso; 
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Valparaiso will, therefore, when the cable is complete, be in direct tele- 
graphic communication with the United States of America (the frontier 


It well behooves electricians, and all interested in the science to expose 
the false scientists, men who are rogues first, and electricians afterwards, 


telegraphic station of which is Brownsville), and consequently with the and it will be wise on the part of the public not to lend too willing 


rest of the world. 


Percha and Telegraph Works Company, limited. 

The cable is composed of a core of 7 strands of copper, weighing 107 
lbs. per knot, and covered with gutta percha weighing 140 lbs. per knot 
(nautical). The gutta percha is surrounded by yawn covered with an 
envelope of 15 steel wires, No. 13 (B. W. G.), then two layers of tape 
with compound. 

The deep sea cable weighs 134 
and the intermediate part, 4 tons. 

The population of the countries traversed by this cable, is 36 millions. 


tons per knot; the shore end, I4 tons; 
e 


MUSIC ELECTROGRAPH. 


A new Music Electrograph," the invention of Mr. J. Föhr, of 
Stutgard, was, at the monthly meeting of the Musical Association, held 
at the beginning of June last, exhibited by Mr. T. Southgate. The appa- 
ratus writes down on a band of paper, which is unwound by clockwork 
from a cylinder, any music played on a pianoforte on which it is attached. 
This result is obtained by the current staining the paper, which is chemi- 
cally prepared; the duration of sound being indicated by the lengths of 
the stains. 


COMMUNICATIONS WITH LIGHTSHIPS. 


At the same time that Englishmen are holding meetings upon the sub- 
ject of electric communications with lightships, and telegraph companies 
are exhibiting inventions designed for the same object, the Secretary of 
the German Navy has definitely resolved to employ carrier pigeons in the 
coasting service. This resolution was arrived at after six years of success- 
ful experiments. Birds properly trained for the purpose, have flown the 
distance of 60 miles in 30 minutes during a heavy gale. 

- J. A. BERLY. 


Mr. Editor 2 


HERE would seem to be but little doubt, from what I have 
seen in some English papers, and especially in the very inter- 
esting correspondence of Mr. Berly, that the English are ahead of 
us in ''speculative" electricity, in other words, in the application of the 
arts of the sharps of the money market to the purpose of making the 
science and industry a means of extracting money. This, of course, was 
to be foreseen, and in fact speculation within proper bounds is exactly 
what is required. 

A report in the London Electrician of a general meeting of The 
Electric Light and Power Generator Company," which was lately held in 
London, under the presidency of Admiral Sir Edward Inglefield, contains 
a resumé of the difficulties raised by other companies, and the subterfuges 
that are had recourse to. This company, originally formed for working 
the Lontin lamp, and fifth on the list of electric light companies formed 
in London, is now owner of the Maxim and Weston patents, and its suc- 
cess has been very satisfactory. The greatest difficulty was found in 
coming to agreements with storekeepers and others, who actually ex- 
pected to be paid something in the first place. All this was, of course, 
owing to underbidding, to a total lack of that reserve which is sometimes 
as requisite in business as in social life. But, the English companies, it 
seems, have adopted the principles of the New York lager beer brewers, 
who, it is known, have to treat well before securing a new customer. 

Not only this—although electricity is not an article that can be hawked 
about the streets and branded with a trade mark—yet it would seem that 
it is not unamenable to the schemes of the aforesaid sharp people. The 
company in question assumed a rather too general name, and they were 
soon convinced that there were other '' Electric Light and Power" com- 
panies in the field. Twenty-three of these undertakings " infringed their 
patents and adopted their title—one of them even styling itself “Тһе 
Electric Light and Power Generating Company," thus displaying a finer 
appreciation of grammar than of principle. The company has wisely 
changed its name to The Maxim-Weston Electric Co.“ 


an ear to every little device and to every '' big" company, that may be 
The manufacturers and contractors are the India Rubber, Gutta brought before them. 


J. D. 
New YorK, July 19, 1882. 


SPARKS. 


A CITY JOURNAL Says: It is estimated that upward of 30,000 lives 
have been destroyed by the explosive products of petroleum. 


—— AT ATHENS, Greece, the monuments of the Acropolis were 
brilliantly lighted up in connection with the meeting of Hellenic physi- 
cians recently held in that capital. 


ON JUNE 8, the first electric tramway in Holland was opened 
between Zandvoort, a watering place on the Haarlem and Zandvoort line 
to Kostverloren. The cars and machines have been supplied by Siemens 
and Halske, of Berlin. 


—— Ат Mkxico, the House of Representatives of the republic has 
been lighted up by electricity for some time past. The National Palace, 
also, which has been hitherto lighted with Argand and paraffin lamps, 
is to have the electric light applied to it. 


THE WAR OFFICE, at Madrid, is being lighted with electric lamps 
and machines furnished by the Sociedad Espafiola de Electricidad, who 
have purchased the Maxim and Weston light. The city of Irun is about 
to adopt the electric light for public and private use. 


THE MUNICIPALITY of Brunn, Austria, have decided to adopt 
lighting by electricity in the new Urban Theatre, erected in the place of 
the one destroyed by fire. This new theatre is to be opened in October. 
At Vienna, also, experiments of electric lighting are about to be made in 
the palace of the Cisleithan Parliament. 


WE LEARN that the United States Electric Lighting Co., in 
consequence of the increased demand for their light, have been recently 
making extensive purchases of real estate in Newark, N. J., and are now 
engaged in erecting extensive additions to their factory in that city; their 
purpose is to concentrate their manufacturing interests there. 


——— A CORRESPONDENT from Long Branch, to an evening paper, 
says: The electric light introduced this year at the West End and Ocean 
Hotels has excited the envy of the gas company. They have managed to 
keep the other hotels, as well as many of the cottages, in partial darkness. 
Ever and anon a street light will flare up spasmodically, but the effect of 
this sudden and transitory brightness is to correspondingly diminish the 
light elsewhere. 


THE PORTRUsH AND BUSHNELS Electric Tramway, near Bel- 
fast, the first that has been constructed in the United Kingdom, will be 
opened in the first week in August. The ceremony will probably be per- 
formed by the Lord Lieutenant. The electric railway from Charlotten- 
burg to the Spandauer Berg, near Berlin, is stated to work now with the 
greatest regularity, and no hitch has occurred there for weeks. On Sun- 
days and holidays only horses are used instead of electricity, because the 
two electric cars would be insufficient for the requirements of the traffic, 
and a mixed working of horses and electricity is impracticable. 


INTERESTING electric lighting experiments have recently taken 
place in the harbor of Kiel The question of the electric lighting of this 
most important naval harbor of Fatherland and its surroundings is now 
being gone into with a will by an Imperial Commission, presided over by 
Rear Admiral von Wickede. In the two northern forts, Friedrichsort 
and Falkenstein, and in forts Stosch and Korüggen, at the southern en- 
trance of the harbor, large electric lighting apparatus are put up, which 
cast such a bright light a league away from the port that no hostile 
squadron or torpedo boat could by any possibility enter the harbor at 
night without being perceived. 
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—— IN CONSIDERATION of the fact that exhibitions of electricity are 
to be held this year in Munich and Trieste, it has been decided to post- 
pone the Vienna one until ‘August, September, and December, 1883. 
This decision has been received with much gratification at Munich, and 
the Schzdbische Merkur states that an additional impetus has been given 
by the announcement to the preparations for the forthcoming electro- 
technical exhibition at Munich. 


A HOME MADE TELEPONE has been devised in New Bedford, 
which is thus described by the Mercury : Morgan Thomas has recently 
constructed a telephone, connecting his store on Purchase Street with his 
residence on Acushnet Avenue, about 1200 feet distant. The telephone 
is made in accordance with an idea which is original with Mr. Thomas. 
No battery is used, and the instrument acts on the principle of vibration, 
but differs from other telephones constructed on this principle, in a dia- 
phragm chamber in which the diaphragm is enclosed. This chamber 
renders the instrument much more sensitive, and it works more perfectly, 
from the fact that the wire is not permitted to come in contact with any 
solid substance, but is suspended on guys of rope. So perfectly does the 
instrument act, that when a person is talking through the phone in 
Mr. Thomas's house, the conversation can be heard plainly anywhere in 
the store. Mr. Thomas has made several of these telephones for friends. 


LECTRICITY IN SURGERY.—JZoericke and Tafel, New York 
and Philadelphia.—JOHN BUTLER, M.D. 

This book, which may be regarded as a review of the present condi- 
tion of electro-surgery, is intended as a brief, practical guide for both 
specialists and general practitioners in the use of the latest improved 
electro-surgical devices. It is profusely illustrated and appears to be very 
complete, considering the limits of its aim. It especially dwells upon the 
estimation of the quantity of current necessary to effect special objects, as, 
for instance, to coagulate the necessary quantity of blood to cure an 
aneurism, and on the maintenance of the proper temperature for the 
electro-cautery in ordinary amputations. It is well worth its cost to any 


physician. 
PATENTS FOR JUNE, 1882. 
JUNE 6th. 
959,066 Clock, Electric Spring. W.D. Whalen, Howell, Mich. 


Electric Conductor, Underground. G. Richardson, Philadelphia, Pa. 

Electric Conductors, Underground Conduit for. G. Richardson, Phila- 
delphia, Pa. 

Electric Lighting System. W. E. Sawyer, New York, N. I., and A. Man, 
(re-issue), Brooklyn, N. Y. 

Electric Machine, Dynamo. C. E. Ball, Philadelphia, Pa. 

Electric Machine, Dynamo. C. J. Van Depoele, Chicago, III. 

Electric Pash-button. G. C. Maynard, Washington, D. C. 

Electric Wires, Underground Conduit for. C. H. Goebel, Philadelphia, Pa. 

Electrical Conductor, Underground. G. Richardson, Philadelphia, Pa. 

Electrical Fixture. L. Stieringer, New York, N. Y. 

Electrical Signaling Circuit. T. D. Lockwood, Malden, Mass. 

Electrical Switch-Boards, Plug for. H. W. Laland, South Framingham, 
Mass. 

Fire-alarm Box Apparatas. J.J. Brophy, New York. N. Y. 

Gas-Jets, Electric Device for Turning on, Lighting and Extinguishing. 
A. L. Bogart, Jamaica, N. Y. 

Insulation, Preparation of Materials for use in Electric. J. A. Fleming. 
University College, Nottingham, County of Nottingham, Eng. 

Lamp-Bracket, Electric. E. Weston, Newark, N. J. 

Lamp, Electric. C. A. Cheever, New York, N. Y. 

Lamp, Electric. H. B. Sheridan, Cleveland, O. 

Lamp, Electric. H. B. Sheridan, Cleveland, O. 

Lamp, Electric. C.J. Van Depoele, Chicago, Ill. 

Lamp, Electric. E. Weston, Newark, N. J. 

Lamp, Electric-arc. J. H. Guest, Brooklyn, N. Y. 

Lamp, Electric Incandescent. A. Bernstein, New York, N. Y. 

Lamp, Electric Incandescent. M. G. Farmer, Newport, R. I. 

Lamp, Electric Incandescent. J. II. Guest, Brooklyn, N. Y. 

Lamp, Electric Incandescent. E. J. Houston, Philadelphia, Pa. 

Lamp, Incandescent. J. V. Nichols, Brooklyn, N. Y. 

Lamp, Incandescent. E. Weston, Newark, N. J. 


258,942 
258,871 


259,996 
250,106 


258,967 
250,057 
259, 225 
258,891 
258,969 
258,886 
258,894 
259,115 
259 054 


259,307 
258,614 
959,615 
959,616 
259,962 


250,617 
259,618 
259,593 


259,553 
259,404 
259,471 
259,612 


250,589 
259,547 


950,610 
909,498 
250,286 
959,285 
259,859 


259,044 
259.057 


259,825 
259,089 


259,090 


259,881 
259,791 
259,816 
259,7 

259,763 
259,691 


259,971 
259,809 


259,817 


260,029 
260, 182 
260, 136 
260,110 


260,111 


260,067 
260,273 


200,288 
260, 204 
260,885 
200,247 


260,206 
260,208 
200,306 
900,180 


Lamp, Carbon for Incandescent. J. V. Nichols, Brooklyn, N. Y. 

Musical Instruments, Electro-Magnetication for. C. N. Andrews, 9n 
Francisco, Cal. 

Telegraph, Automatic, G. Smith, Astoria, N. Y. 

Telegraph, Duplex. B. F. Dillon, Savannah, Ga., and J. W. Brown, 
Augusta, Ga. 

Telegraph, Duplex. B. Thompson and C. Selden, Toledo, 0. 

Telegraphic Receiving Instrument. G. Smith, Astoria, N. Y. 

Telegraphic Receiving Instrument. G. Smith, Astoria, N. Y. 

Telephone. J. W. Clark, Etna, O. 

Telephone Attachment. J. C. Chambers, Cincinnati, O. 

Telephone, Central-office Switch. M. J. Carney, Toledo, О. 

Tclephonic Switch Apparatus. H. W. Cozzens, Newport, R. I. 

Toy, Electric. R. N. Dyer and H. W. Seeley, New York, N. Y. 

Flat-iron, Electric. H. W. Seeley, New Tork, N. Y. 


JUNE 13th. 


Candle Holder, Electric. C. A. Cheever, New York, N. Y. 

Electric Circuits, Safety Device for. E. Weston, Newark, N. J. 

Electric Circuite, Safety Device for. E. Weston, Newark, N. J. 

Electric Circuits, Safety Device for. E. Weston, Newark, N. J. 

Electric Lighting for Railway Trains, System of. C. E. Baell, New 
Haven, Conn. 

Electric Machine, Dynamo. E. Weston, Newark, N. J. 

Electric Machine, Dynamo. E. Weston. Newark, N. J. 

Electric Safety Elevator. H. B. Sheridan, Cleveland, O., and H. A. Gorn, 
New York, N. Y. 

Electric Switch-board. T. W. Lane, Boston, Maas. 

Electro-magnetic Motor. G. Little, Passaic, N. J. 

Lamp, Electric-arc. F. H. Burger, Plainfield, N. J. 

Lamps, Device for Suspending Electric-arc. A. G. Waterhouse, New 
York, N. Y. 

Railway, Electric. C. H. Rudd, Evanston, Ill. 

Railway Signal, Magneto-electric. J. B. and O. B. Johnson, Boston, 
Mass. 

Telegraph Transmitter, Printing. H. Van Hoevenbergh, Elizabeth, N. J. 

Telephone Call Register. I. W. See, Hamilton, O. 

Telephone Circuit. G. H. Bliss, Pittsfield, Mass. 

Telephone Signaling Circuit. G. H. Bliss, Pittefield, Mass. 

Telephonic and Telegraphic Signaling Apparatas. A. C. Brown and H. 
A. C. Saunders, London, Eng. 

Magneto-generator. T. W. Lane, Boston, Mass. 

Secondary Battery. J. S. Sellon. Hatton-Garden, England. 


JUNE 20th. 


Burglar Alarms, Electrical Connection for. J. A. Davis, Philadelphia, Ps. 

Electric Detecting Apparatus for Watchmen. C. W. Hubbard, Boston, 
Mass. 

Electric Detecting Apparatus for Watchmen. C. W. Hubbard, Boston, 
Mass. 

Electric Wires, Pipe for Underground. P. J. Duggan, Boston, Maes, 

Electric Machine, Dynamo. C. E. Ball, Philadelphia, Pa. 

Fire-alarms, Electric Conductor for. P. A. Charpentier, Paris, France. 

Lamp, Electric-arc. R. J. Gülcher, Biala, Austria. 

Lamp, Incandescent Electric. J. Jameson, Newcastle-upon-Tyne, Eng. 

Medical Purposes, Electrical Apparatus for. W. Hamans, Cambridge- 
port, Mass. 

Telegraph, Telephone, and other Wires, Underground Conduit for. T. 
J. Aguew, Philadelphia, Pa. 

Telephonic Circuit, Utilizing Secondary Batteries on. 
New Haven, Conn. 

Dispatch-tube, Electro-magnetic. C. A. Cheever, New York, N. Y. 


JUNE 27th. 


Electric Light, P. O. Jenkins, Washington, D. C. 

Electric Machine, Dynamo. E. A. Sperry, Cortland, N. Y. 

Electric Machine Regulator, Dynamo. R. Thury, Geneva, Switzerland. 

Electric Machines, Armature for Dynamo. J. J. and T. J. McTighe, 
Pittsburg, Pa. 

Electr'c Machines, Commutator for Dynamo. J. J. and T. J. McTighe, 
Pittsburg, Mass. 

Electrical Switch-board. T. М. Vail, Boston, Mass. 

Insulating and Protecting Telegraph Wires, etc., Device for. 
Banta, Springfield, O. 

Lamp, Electric. J. DuShane, South Bend, Ind. 

Lamp, Electric-arc. C. A. Hussey, New York, N. Y. 

Lamp, Incandescent Electric. J. W. Swan, Newcastle-upon-Tyne, Eng. 

Lamps, Appuratus for Manufacturing Carbon Filaments for Incandescent. 
M. M. M. Slattery, New York, N. Y. 

Lamps, Apparatus for Suspending Electric. C.C. Jennings, Buffalo,N.Y. 

Telegraph, Duplex. F. W. Jones, New York, N. Y. 

Telegraphic Receiving Instrument. W. H. Markland, Brooklyn, N. Y. 

Telephone Signaling and Receiving Apparatus. C. Ewing, Washington, 
D. C. 


C. E. Buell, 


W. E. 
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. BUSINESS NOTICES. ARC AND INCANDESCENT LICHT. 
To E wonderful growth in the use of the electric light in all depart- : 
ments, has made a giant industry in the manufacture of dynamo- THE 


electric machines, which are simply, as their name indicates, means of 
transforming power into an electric current, and therefore, the increasing e е е 
use of these machines has made a large addition to the demand for motive U t d St t | | | t C 
power, hence for reliable steam engines and boilers. А prime necessity ni e a 05 umina Ing 0. 
in an engine driving dynamos, is absolute regularity of speed under all 
changes of load and steam pressure, for even a slight variation in speed 90 Chambers St., New York. 
causes the electric current to vary and the lamps to jump or flicker. 

Engine builders are alive to the need of meeting this requirement, and 
many have come much closer to it, because of this peremptory demand, 
than they otherwise would have done Among those who have met with | Sole Grantee of all Patents and Rights 
marked success in running electric machines, both for economy and for owned b 
close regulation, are the FITCHBURG STEAM ENGINE Co., of Fitchburg, y 
Mass., who have had a long experience with other classes of machinery 
requiring the closest regularity of speed, and who have so perfected their THE UNITED STATES ELECTRIC LIGHTING HIR 
automatic cut-off, that the full load of engine may be thrown on or off 
instantly, as for example, by use of a friction clutch, without perceptible | for the City of New York and vicinity. 
variation in speed of engine. Although a necessity with electric machines, 
this quality is very valuable in all classes of work, preventing spasmodic | 
use of steam, a great waste, and allowing maximum production from ma- 


chinery always. We refer our readers to the Company for all information. The Machines and Lamps manufactured for this Company are under 


patents of Maxim, Weston, Farmer and others, and 
comprise all the latest improvements in Electric Lighting. 


> INVENTORS AGENCY< EUGENE T. LYNCH, 


President. 


FOR THE 


PATENTING, INTRODUCTION AND SALE OF --ТНЕ-- 


INVENTIONS: Coe Brass Manufacturing Co. 


TORRINGTON, Conn. u. 8. A. 


THOSE RELATING TO ELECTRICITY, A SPECIALTY. Manufacturers of 


SHEET BRASS, COPPER, AND GERMAN SILVER 


* Brass, Copper, and German Silver Wire and Rods. * 


Capitalists will find good opportunities for investment. 


Inventions of merit readily placed. 


New and valuable patents now for sale. Zinc Rods for Battery Purposes 


Models and plans on exhibition at this office. PURE COPPER WIRE made from BEST LAKE 


SUPERIOR COPPER, Conductivity Guaranteed. 
A. A. KNUDSON, 39 Nassau St., New York. Blanks and Shells Made to Order from Brass, Copper, or German Silver. 


— — . 0wy— — ——— — — ee ee — 


BUSINESS ADDRESSES. 


W. H. Burnap, Davis & Kidder's Electric Machines, 259 West 27th Street, New York. 


Galvano Faradic M'f'g Co., Electrical Instruments for Medical Use, 335 Fourth Ave., 
New York. 

Pearce & Jones, Telegraph and Electrical Instruments and Supplies, 64 & 66 John Street, 
New York. 


Bahr & Zahn, Manufacturers of Electrical and Telegraph Instruments, Battery Supplies, 
114 Centre Street, New York. 


A. C. Wenzel, Electro-plater—Gold, Silver, Nickel, Copper, Brass, %о., 114 Centre Street, 
New York. 


JEROME REDDING 6 C0., M ilectricien: 
No. 30 Hanover St., Boston, Mas, | GENERAL ELECTRICAL REVIEW. 


MANUFACTURERS OF THE ` 


"Gem Learners" Telegraph Apparatus, Published in Paris lst and 16th of every Month. 


lectric Bells, Annunciators, Burglar Al . 
Electrie Qas-Lighting Apparatus, and еа | Subscription: Five Dollars per Annum, Postage Free. 


Telegraph Supplies. 


Editorial Committee: 


Messrs. Сн. BONTEMPS, C. M. GARIEL, A. NIAUDET, Dr. ре Cron, and GASTON TI£8ANDIER. 
>DYNAM@-MACHINES< Secretary to Editorial Committee: : 


Mr. P. DELAHAYE, of L'Ecole Polytechnique, Engineer of Arts and Manufactures. 
IRN аи 25 Avenue de l'Opera, Paris. 
von n ACHINES PUBLISHER'S OFFICE: 120 Boulevard St. Germain, Paris. 


" ИМАМ CAL 5 New York Agent, 
н сл cia v D. VAN NOSTRAND, 23 Murray Street, New York. 
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BOSTON ELECTRIC COMPANY,t< 


990 WASHINGTON ST., —— BOSTON, MASS. 


Manufacturers and Dealers in 


ELECTRIC GAS LIGHTING APPARATUS, ELECTRIC BELLS, BURGLAR ALARMS, 
ELECTRIC LIGHT SUPPLIES, TELEGRAPH & TELEPHONE SUPPLIES, Etc. 


CATALOGUE SENT FREE ON APPLICATION. 


є EUGENE Е. PHILLIPS. Z. · PAINE & LADD, 


MANUFACTURER OF PATENT FINISHED 
HALBERT E. PAINE, тисе 


INSULATED TELEGRAPH WIRE, 10 mpg Patent D. ©. 
TELEPHONE AND ELECTRIC CORDAGE, 333 
ELECTRIC LIGHT WIRE. 


MAGNET WIRE, PATENT RUBBER COVERED WIRE, 


Burglar Alarm and Annunciator Wire, Lead Encased Wire, Anti- 
Induction, Aerial and Underground Cables, etc. 


OFFICE AND FACTORY, 
67 STEWART STREET, Providence, R. I. 
W. H. SAWYER, Electrician and Superintendent. 


JOST X"UX3Icoexrcxms: 


Philosophy of Style 


By HERBERT SPENCER, 


WHICH 18 ADDED 


THE MOTHER TONGUE, by Alexander Bain, LL.D. 


PRIC * 1S CENTS. E i p n : aps 
J, FITZGERALD n 00., "Publishers, 30 Lafayette Place, М. T7. enn e ESTINGHOUSE, 


Western Electric Manufacturing бо. 


220-232 Kinzie St., 


THE WESTINGHOUSE ENGINE 


62-68 New Church 86., 


CHICAGO. NEW YORK, As Connected Direct 
—: Manufacturers of :— | 
TNT AX 2 1 Т 
Electric Gas-Lighting Apparatus, OF ANY MAKE, 


Hotel and House Annunciators, 


Underground and Aerial Cables, ->k KOR ELECHRIC LIGHTING, к< 


Burglar Alarms and Call Bells, 


Telephone Exchange Annunciators, 
Electro-Mercurial Fire Alarm, Independent Engines 


Switch Boards, etc., etc., For Driving by Belt, WITHOUT COUNTER-SHAFT. 


AND TELEPHONE APPARATUS OF EVERY DESCRIPTION SEND FOR ILLUSTRATED CIRCULAR. 


Has the two largest and best equipped Manufac- 


tories of Electrical Goods in America. T HE f WESTIN GHOUSE MACHIN E CO., 


ELEPHONES.—VALUABLE TELEPHONE TERRITORY 92 & 94 LIBERTY STREET, 
Co. Telephone Stocks for sale. NRW YORE. 


to be disposed of under license from American Bell Telephone 
DELANO & HAINES, 55 Broadway. Works at Pittsburg, Pa. 


—: ALSO :— 
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RP MERECE — — 


= a — — — —— —— — 


| 


Price $3. 15, complete with 


Battery, Book of Instruc- 
tion, Wire, Chemicals, and 
all necessary materials for 
operating. 


tim ШІНШІ 


ІШІ 


„Morse“ Instrument alone, 
without battery, - - 83.00 
„Morse Instrument without 
battery, and wound with 
fine wire for lines of one 
| to fifteen miles, - - 3.75 
| Cell of battery complete, - .65 
„Morse“ Learners’ Instru- 
| ment, without battery, 


li 


TOM 


| 
| 


seut by mail, - - - 3.50 
| ( Battery cannot be sent by mail.) 


EI 95 ; 
is a full size, well made, complete MORSE 
The Morse TELEGRAPH APPARATUS, of the latest and 


best form for learners, including handsome Giant Sounder and Curved Key, 
and a large Cell of the best Gravity Battery, latest form. 


It is the best working set of Learners’ Instruments for short or long lines, from a 
few feet up to twenty miles in length, yet offered. 


You are Sure of getting the BEST THAT IS MADE if you select the “MORSE.” 


Қ us Goods sent C. O. D. to all points if one-third of the amount of the bill is sent with the order. Remit by 
Draft, Postal Money Order, or Hegistered Letter, Favorable arrangements made with Agents everywhere. 


ЫЫ” We will in every case refund any remittance made us for these goods, if they are not found 
to be entirely satisfactory. 


J. H. Bunnell & Co., 112 Liberty St., New York. 
Henry Connett. BURKE. FR ASER & CONNETT, Arthur C. Fraser. 


Solicitors of American and Foreign 


PATENTS 


10 SPRUCE STREET, NEW YORK. 


Especial attention given to Electrical Inventions. Opinions rendered as to validity and infringement of patents. 
Inventors should send for specimen copy of " PATENTS ON INVENTIONS, За Quarterly Circular of Information and advice about Patents, i ёе. 


LECLANCHE BATTERY. 


(PATENTED.) 


—THE— 


GREAT TELEPHONE BATTERY, 


THE REALIZATION OF 


SIMPLICITY AND EFFICIENCY 
In Electric Open Circuit Batteries. 


Free from acid. Emits no odor. Does not get out of order. Lasts without renewal from six months to 


several years, according to use. - 
ADOPTED AND USED BY 


all the Telephone Companies and Exchanges in the United States. 
The Prism Battery is more easily and cheaply cleaned and renewed than any other battery. Beware of 


INFRINGEMENTS AND WORTHLESS IMITATIONS. 


Every genuine Leclanche Battery has the words Pile-Leclanche stamped on the carbon 


he ad. jar and prisms, АП others are spurious. 
‘Prism " and Porous Cell Batteries for sale in any quantity. Zinc and Sal Ammoniac of superior quality. 
THE LECLANCHE BATTERY CO., 
— ИА — OR 149 West 18th Street, New York, 
ee. 6-2” = | қ. LN Ж - әй = РА = ж” 3 е 
A pee ee, C | L. G. TILLOTSON & CO., General Agents, 


` ** Prism Battery " Complete. 5 & 7 Dey Street, New York. 
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Waterbury Brass Co. Phosphor-Bronze Telephone Wire. 


SHEET BRASS, BRASS RODS, 
and PURE COPPER WIRE for 


The STRONGEST, TOUGHEST, and BEST for line wires of Electric and 
Acoustic Telephones. Will not STRETCH nor RUST. RESISTS SMOKE, 
асов and DAMPNESS. TENACITY more than FOUR times ita weight 
per mile. 


ELECTRICAL PURPOSES. Stuns мүк Монт | Е еса CALCULATED | 
Depots: GAUGE. | ‘|| Per Mire. | STRAIN. PA Mu 
296 BROADWAY, New York. 16 :065 in. About 661lbs. About 270 Ibs. | 50 Ohms, 
128 EDDY ST., Providence, R. 1. i yd d. e JU xe | ee nae ОЕ 


PHOSPHOR-BRONZE RODS, SPRING METAL AND WIRE, superior to German silver or 
brass for Electrical Apparatus. Already extensively used throughout the country. Address 


L. G. TiLLoTsoN & Co. 
Manufacturers. Importers and Dealers in i THE PHOSPHOR-BRONZE SMELTING CO. ( Limited), 
512 ARCH STREET, ° PHILADELPHIA, PA. 


Railway and Telegraph Supplies | owner or . . 


OF EVERY DESCBIPTION. 


Cette 7^ 3 Belatinized Fibre. — 


М. 8. KEITH, тыла MIRO 
ELECTRICIAN, —— THE BEST INSULATOR KNOWN.-——- 


41 LIBERTY ST., New York City. 
m | D 
EXPERT IN THE GENERATION AND APPLICATIONS OF ӨРТЕ by all the leading Electric Light Companies, and manufacturers of 
' кытан: КЕ Electrical Machines in the United States, as a substitute for hard rubber, being 
Attention Given to Patent Cases. a far better non-conductor, more durable, and costing less than half as much. 


Mills at Waterbury, Conn. 


қ F CE Send for samples, circulars, and prices, to 
J. H. LONGSTREET, 
COURTENAY & TRULL, 


Telegraph Instruments & Supplies |». o. sox 200s. | No. 17 Dey Bt., New York. 


------------------------- 


9 ке. 5 P ARTRICK CARTER, 


аласа he 8. 00, | PREMIUM LEARNERS’ APPARATUS 


furnish E d Plates for ill i 
5 Ore. Ше Only 85.00. Not the Cheapest, but Guaranteed the Best. 


roductions of Wood-Cuts and Steel-Engrav- 
ngs. Those illustrating this paper were made by us. 


Estimates Promptly Given. 


BOSTON anv SANDWICH 
GLASS CO. 


OFFICE AND SAMPLE ROOMS, 
No. 17 MURRAY STREET, N. Y. 


REPRESENTED BY 


C. E. L. BRINKERHOFF. 


M 
= Др 


CHARLES C. SHELLEY, 


Printer, 
10 & 12 College Place & 66 Park Place, 


NEW YORK. 2 
---- P равише LEARNER APPARATUS AND Gun com 1914 the famous New Giant Sounder, 
. Fy 34 | , | perfected,'’ and New Curved Key," placed upon a splendidly polished bare. with a cell of Callaud 
Specialty:—Fine Periodical and Pamphlet Work. Battery, Chemicals, Office Wire, and an excellent Book of Instruction, for $5.00, when the money accom- 
panies the order. The great number of these Instruments in ике ів the best testimonial that can be offered. 


N Price, pomper үш x á - - - - - - Money іп advance, $5.00 
m nstrument without Batte - - - - - - "t ха 4.20 
А. Е. FLEISC HMAN ? Instrument without Battery by Mail - - - - “ i 4.75 
Manufacturer of Remittances should be made by P. G. Money Order, Registered Letter, Draft or Express, which will in- 
А i sure safe delivery. Send for circulars. | 
Electrical Apparatus and Supplies PARTRICK «ев CARTER, 
FOR А і 
114 South Second Street, Philadelphia, Pa., 
EXPERIMENTS, Manufacturers and Dealers in Telegraph, Telephone and Electrical Instruments and Supplies 


of every description. Send for Catalogues and Circulars. 
Send for our prices before purchasing elsewhere. 


No. 27 SOUTH 10th STREET, Phila, Pa. 
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THE LAW | BATTERY т 


Тһе Best Open € Circuit Battery 


In every respect, beyond any question whatever. 


SUPPLANTING ALL OTHERS. 


AE" With its introduction, Battery Trouble and Battery Expense | 
become things of the past. Now almost universally used 
by the Telephone Exchanges of the whole country. 


SEND FOR CIRCULAR AND SCHEDULE OF PRICES. 


Single Cells, - - Only $1.25. ae 


MANUFACTURED AND SOLD BY THE 


Law Telegraph Co., 140 Fulton St., New York. 


ЕЕ MMN 


HAVE YOU RECEIVED 
ONE OF 


J. H. BUNNELL & CO.5 
Hew, Targe, Illustrated Catalogues, 


NOVEMBER 1881 ? 


If not, send your address by postal wr or letter and you will get one by return mail. IT CONTAINS 
Illustrations, descriptions and the 


— BOTTOM PRICES — 


of all things Telegraphic, including the latest and best designs of Telegraph Instruments of every description, 
together with all Telegraph and Telephone 


LINE MATERIALS, TOOLS AND SUPPLIES. 


We are thoroughly practical in every department, and our manufactures and selections will be found well 
suited to meet all the needs of IMPROVED MODERN TELEGRAPH SERVICE. 


J. H. BUN. N ELL & CO., 112 Liberty Street, New York. 
DR. JEROME KIDDER’S 


Electro-Medical Apparatus, 


For which he has received uu atent for improvements ponders Шеш superior to all others, acknowl- 
edged by awards of First Premium at Centennial; Also, First Premium by American 
Institute, from 1872 to 1881 inclusive; Two Silver Medals at Касан Indust ial Exposition, 
in the Fall of 1881, highest awards given, GOLD MEDAL was awarded by American Institute in 
1875, to distinguish the Apparatus as of the First Order of Importance :— 


Dk. JEROME KIDDER’S IMPROVED No. 1. Physician's Office Electro-Medical Apparatus. 
IMPROVED No. 2. Physician’s Visiting Machine, with turn-down Helix. 
IMPROVED No. 3. Physician’s Visiting Machine (another form). 
IMPROVED No. 4. Office and Family Machine. 
IMPROVED No. D. Tip Battery, Ten-Current Machine (see cut), a most 
perfect and convenient apparatus, the invention of Dr. Kidder. 


WE ALSO MAKE AND KEEP ON HAND 
* SUPERIOR GALVANIC CELL BATTERIES, <7 
From Six to Thirty-six Cells. 
Also, POCKET INDUCTION APPARATUS. 


For Illustrated Catalogue, Address: 


Jerome Kidder Manufacturing Co., 820 Broadway, N. Y. 
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JUST RECEIVED! 


A FINE ASSORTMENT OF 


FRENCH INDUCTION APPARATUS,« 


Which we are offering at very low figures. 


4| Double-Cover Gaiffe Pocket Medical ена (8 currents,) 


АУ | in polished mahogany case, complete, - - - - $10.00 


Single-Cover Gaiffe Pocket Batteries, complete, at - 6.50 
Fine Finished, French Medical Coil, mounted on polished 
mahogany base, with hand electrodes, without battery cell, - - $4.00 
Fine Finished, Freneh Medical Coil, in polished mahogany 
case, with hand electrodes, without battery cell, - - - 6.00 


These Coils are very powerful, and can be operated with any Acid Battery. We 
have small Bichromate of Potash Batteries for them at 7 De. per cell, if wanted. 


жжке р 
E have had many calls lately for Induction Coils for Experiments, Amusements, and for Medical use, where 
parties have the necessary Battery Cells, and did not care to go to the expense of purchasing others. These Coils 
fill the bill exactly, being very powerful and of fine appearance. Then we have Induction Coils for the young 
people; also, ELECTRIC TOPS. These come properly under the head of Electric Toys, but there is a 
demand for them, and we must bring them forward, as it is our rule to have everything electrical that is required 
by both great and small. These Toy Batteries are made in two sizes, one twice as powerful as the other, but 
neither of them strong enough to harm any person taking the full strength of them, which cannot be said of the 


larger batteries. ^ 

м: 

HE “ELECTRIC ТОР” is а small electric-motor, operated by а single carbon cell, which causes it to rotate 

rapidly. With it is a variety of discs, of colored paper, which are laid upon the top, making a chromatic display, which 

can be varied a hundred different ways by simply touching the discs as they revolve. It is a decidedly interesting, scientific 
Toy, and a source of never-ending amusement for the young people. 
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Toy Battery, No. 2, in varnished wood-oase, with 
chemicals and electrodes, $1.25. 


Toy Battery, No. 1, in varnished wood-case, with chemicals 


and electrodes, $2.50. 


NY of the above apparatus will be sent by mail, post-paid and 
registered, to any part of the United States, on receipt of price. 
Liberal discount to dealers, and to parties acung as agents. 


L. 6, TILLOTSON & CO 
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| Pat. Naveinber ДЕН 1879. ah 
| Electric Zleotrio Top, v with Battery and Chemicals, $1.25. 


Manufacturers, Importers, and Dealers in 
everything Electrical, 


ЕҢ 5 & 7 Dey Street, N. Y. 
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GROVE STREIT WORKS. QUINSIGAMOND WORKS. 


WASHBURN & MOEN MANUFACTURING COMPANY, WORCESTER, MASS. 


Patent Galvanized Iron and Steel Telegraph and Telephone Wire. 


Since the first introduction of the Telegraph in this county, our wire, expressly manufactured to insure the highest qualities desired in the Electric Service, has 
furnished tbe standard of excellence, and has been uneurpaseed in Strength and Conductivity. Our patent processes enable us to supply perfect wire in long lengths, 
without flaw or weld, avoiding the need of frequent joints Our Mem of Galvanizing combines in one process, Cleaning, Tempering and OAR insuring the 
perfect of the wire. Express attention has been paid to the special demands for the Telephone Service. All our Telegraph and Telephone Wire is tested at 
the works. Send for Descriptive Pamphlets and Circulars 


AA 
DX 


| |! 2. 3 ^4 gS 6 у 
NEW YORK WAREHOUSE, ( 4 e Ө O9 Ө Ө OQ 0:09 WAREHOUSE, 
16 Clif Street, 101 & 109 Lake St. 


NEW YORK. 8 9 10 Т 12 12 4 15 e CHICAGO. 
o e e e e Ф o e ө | 
“SIZES OP WIRE BY THE WASHBURN А MOEN, OR WORCESTER GAUGE. | 


WASHBURN & MOEN MANUFACTURING co., General Offices, Grove Street Works, Worcester, Mass. 


BRITISH AND CONTINENTAL CHARLES WILLIAMS, Jr. 
Flectrical Directory and Advertiser, ESTABLISHED 1856m- 


Manufacturer of 


TELEPHONIC, TELEGRAPHIC, 


ELECTRICAL INSTRUMENTS, 
Electric Bells, Galvanic Batteries, Wire, 


MAGNETS, &c. 
Wholesale and Retail Dealer in 


ELECTRICIAN'S VADE MECUM, 


Containing a Complete Record of all the Industries 
directly or indirectly connected with 


Electricity and Magnetism, 


And the Names and Addresses of Manufacturers, &c. 


Now Ready, Price 5 Shillings, Including Postage. 


Address, | L TELEGRAPH & TELEPHONE LINE MATERIALS 
J. A. BERLY, 


OF EVERY DESCRIPTION. 
18 New Bridge Street, London E. C. 


Firms desirous of their names and addresses appearing in the next issue 109 and 118 COURT STR EET, 


(1883), should at once communicate with the Publisher, supplying him with par- 
ticulars, prospectuses, catalogues, &c. BOSTON, Mass. 


„= AUTOMATIC VARIABLE CUT-OFF ENGINES. 


VERTICAL, = 2 to 100 Horse-Power. 
HORIZONTAL, ЗО to 400 Horse-Power, 


FITCHBURC STEAM ENCINE Co., 
FITCHBURG, Mass, U.S. A. 


THE E > 


FITCHBURG 7 


The simplest and 
closest regulat. 
ed first-class Auto- 
matic Engine built, 
especially adapting 

it for use with 
Electric Lights. - 
The highest 
economy guar- 
anteed. Over 800 
in use. Send for 
Catalogue D,“ 
giving full details. | 
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HOLMES BooTH & HAYDENS, 


MANUFACTURERS OF 
SHEET BRASS, BRASS WIRE, RODS anv TUBING, COPPER RIVETS AN BURS, 


Pure Lake Superior Copper Wire 


—— FOR ELECTRICAL PURPOSES. ~ — 
Patent "K K" Insulated Copper and Iron Wire. 


The Iron is Specially adapted for Telephone Use. 


Prof. HENRY MORTON says :— “I have tested it with ‘Ozone,’ which concentrates the atmospheric influences of 
years into an hour, and find that it stands this thoroughly." 
Мо. 49 CHAMBERS ST., No. 506 COMMERCE ST., No. 18 FEDERAL ST., 
NEW YORK. PHILADELPHIA. BOSTON. 


Electric Lighting Co., LIVERPOOL | 
EQUITABLE BUILDING, 120 Broadway, N. Y. LONDON AND GLOBE 


MANUFACTURERS OF 


ELECTRIC LIGHT APPARATUS, | INSURANCE CO 


h Arc and Incandescent. 


Under Patents of stablishe а ntered the United States 
Epwarp Ws ron, H. S. MAxIM, Moses G. F ARMER. e „ e 
AND OTHER: New York Office, “ illiam and Pine Sts. 


The Electric Light Apparatus manufactured 1 by | this Company is unsurpassed V 
юеш the quality of fight produced. economy of power consumed, and absence of 


"Parties desirous of using the Electric Light are requested to communicate DIRECTORS ІМ NEW YORK ; 


full particulars regarding the buildings or localities to be lighted, giving sizes 7 M : 5 
of rooms or areas to be Illuminated, and statements as to Bose Е y 11 in- R. B. MINTURN, Chairman. ANSON PHELPS STOKES, 
goutes will be promptly attended to. Price lists and testimontala of Electric ALEXANDER HAMILTON. JOHN A. STEWART. 
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t | FRAME & HARE, 


8 AGENTS, 
| 206 Broadway, N. Y, Evening Post Building, 


The om Brassé& Copper (0. AMERICAN FIRE INS. CO, 


M ai Philadelphia, Incorporated 1810. 


Pure Electric Copper Wire, NORWICH UNION FIRE INS. SOCIETY, 


R P ee eee Norwich and London, Eng., Incorporated 1797. 
H. SPLITDORF’S PATENTED LIQUID INSULATION, covered 


with Cotton or Silk. | 
INE WIRE. РС PENNSYLVANIA FIRE INS. CO., 
Fire Proof House & Office Wire for Indoor Use in Electrio Lighting Philadelphia, Incorporated 1825. 
Wrought Metal Gongs, for Annunciators, Telephones, &c., 
ZINC RODS, BATTERY COPPER, &c. 
No. 19 CLIFF STREET, - - NEW YORK.| LOSSES ADJUSTED AND PAID IN NEW YORK. 
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THE ELECTRIC LIGHT APPLIED ТО RAIL- Тһе slowness of railroad officials to avail themselves of the 

WAYS. immense advantages offered by electricity, seems almost in- 

credible, for its aid is not confined to acting as a swift 

WO important advances towards greater safety in rail- messenger, but also, as an illuminating agent, rendering 

road travel, have been made of recent years, the in- the train engineers independent of sunshine, and indiffer- 
auguration of the block " system, and the application of the ent to fogs. 


ARN": Ке At AG 
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RAILROADING WITH ELECTRIC LIGHT. 


electric force, in various forms, and for different purposes. The application of electricity to continuous air breaks, 
As a means of communication between the guards and pas- | has been most successful, the arrangement being practical- 
sengers, the electric current, has been found extremely use- ly automatic. The various ways in which the force has 
ful, but it is as an adjunct to the block system, that it bids been utilized for working discs, and giving signals of 
fair to insure almost absolute immunity from accidents. | alarm, etc., would require a chapter to themselves, but the 
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at the extreme back end of the lever, which cannot be dis- The joint of the lever is made by the insertion of a 
located, abolishes trunnions altogether. Steel, instead of. thin strip of steel in its end, which is supported on two posts, 
platinum, contacts are used, and various devices have been | and secured to them by nuts on top; these supports also con- 
suggested whereby the contact points can be quickly stitute binding posts for top connection. There is a 
cleaned or renewed. Among these an especially prominent connection between the circuit closer lip (which is insu— 
method, is that so widely advertised as the periphery con- lated) and the post, which connects with the lever. The 
tact, by which, instead of large contact surfaces, the smallest general form and construction ensures beauty, compact- 
possible points are brought in contact. By means of an ness and cheapness, except in the platina, of which there is 
auxiliary lever in another key, the break or separation five to six times more than on other keys. 

between the contacts is enlarged, without increasing the The inventor assures us that this key has successfully 
play. Each of these has been the conspicuous feature of. withstood the most severe trials, both on general, commer- 
some one key, wherein, as a general thing, all other features cial and press work, and has proved the easiest working, 
have been subordinated to it, and entailed either an imper- most rapid, and perfect writing key ever constructed. 
fect, inconvenient, or expensive method of constructing A feature, resulting from its great break between contacts, 
the key, which has operated against its general introduc- is, that even in constant use, it cannot stick, and, for the 
tion. same reason, its adjustments seldom need alteration. 

A patent to, Mr. Cyrus Prosch, of the Electrical Supply! Mr. Geo. W. Prosch, the father of the inventor of this 
Co., of this city, for an improved telegraph key, has | key, made the original telegraph instruments of Prof. 
been recently allowed. Aware of the extraordinary Morse, and their success was probably due, in part at least, 
interest that has been awakened among telegraph oper- to his wellattested mechanical skill. In the expectation 
ators by the remarkably active competition among inventors , that no defect in it will be revealed, we trust Mr. Prosch's 
with reference to this feature of the telegraph service, we key to the final test of extended practical use. 

_hasten to present a full account of it. 

In this key, the inventor claims to have combined, in a 
convenient, cheap, compact, and thoroughly practical man- 
ner, as many as ten or more of the old, and some пех, 
distinct and desir- 
able features, as foi- 
lows : 

I.— Гор connec- 
tion. 

2.— Small base. 

3.— Its lever 
joint cannot be dis- 
located. 

4.— Light lever. 

5.—Contacts at 
end of lever giving 
greatest break with- 
out auxiliary attach- 
ments. 

6.— Facility of 
cleaning contacts. 

7. — Smooth wear 


THE ELECTRIC MOTOR OF MR. W. W. 
GRISCOM. 


N mentioning the 

recent electrical 
inventions on exhi- 
bit at the American 
Institute Fair, in 
our November 
number, we referred 
to a small dynamo 
machine exhibited 
by the Electro-Dy- 
namic Company, of 
Philadelphia, апа 
the invention of Mr. 
W. W. Griscom, of 
that city. A more 
extended descrip- 
tion, from L Electri- 
cien, of this ingeni- 


of contacts. PROscH TELEGRAPH KEV. ous application of 
8.—Large wear- electricity to do- 
ing surface of contacts. mestic uses, is deserved, and will doubtless prove interesting. 
.—Changing both contacts by turning the knob. It has been especially the purpose of Mr. Griscom to 
10.— All the advantage of periphery contact without its contrive a light, compact, simple and yet strong motor for 
expense. application to sewing machines, lathes, ventilation, etc. 
11.—Novel manner of supporting the lever on the bind- The subjoined cut represents the little motor of Mr. 
ing posts, whereby expense in construction is saved. Griscom applied to a sewing machine. It is only ten centi- 
12.—Perfect electrical connection through the lever metres (about 4 inches) long, and its weight does not 
hinge. exceed 1140 grammes (about 334 ounces). Small as аге 


A brief description and reference to the cut, will enable these dimensions, it can produce, with an appropriate cur- 
those familiar with telegraph keys to understand its various rent of electricity, from 3 to 4 kilogrammetres of power, 
features. The contacts and their arrangement, shown in and it attains a velocity of nearly 5,000 revolutions per 
the separate view, are most novel. The upper is a piece minute, It consists of a Siemen's bobbin revolving between 
of platina wire, in the form of a spiral, which turns with the two poles of a consequent point electro-magnet, and 
the key knob over the lower one, which is a straight piece the bobbin is, therefore, wholly enclosed by the inductor. 
of wire, secured to a spring arm extending out from the We shall sce directly the electric effect resulting from this 
base of the key. It can be seen that when these contacts peculiar disposition. The current is carried to the bobbin 
meet they cross each other, and thus present minute points by little rollers running on the commutator. 
of contact. If the knob is turned, both surfaces are The bobbin and the annular electro are of malleable 
cleaned, and, at the same time, the points of contact on cast iron, the attractive power of which is almost as small 
both are changed, and thus they will wear even and as that of cast iron. This renders its manufacture very 
smooth. ‘The large wearing surface is apparent. It will 'economical. 'The action is most simple, and identical in 
be seen that the contacts being at the end of the key | principle with all Siemen's bobbin motors. There is, how- 
lever, more than double the usual break is had, with a | ever, in the Griscom motor a special phenomenon that 18 
given play to the lever. Тһе spring arm below, provides found in no other, and of which we must say a few 
all needed elasticity to prevent jar. words. 
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By reason of the annular form of the fixed armature, |all at once, in fifteen days, or slowly in six months, or at 
the mobile armature passes very close to the wires which | irregular intervals. ` | | | 
surround it, and as the mobile armature is ап electro- This motor seems particularly interesting by reason of 
magnet, induction currents are developed in it. Closely the induction phenomena we have alluded to, and especially 
studying the direction and the nature of these induction because it is so nicely adapted for domestic purposes. 
currents, it will be observed that they are produced upon. 
each half by a pole, always of the same name, because the 
commutator passes before the helix S always in the same! ON THE FUTURE OF ELECTRIC LIGHTING. 
direction, because of the continuous rotation of the bobbin. | 
These currents are, therefore, in the same direction as 
those which magnetize the fixed armature; they tend there- 
fore to augment the power of this armature, and the induc- 
tive action arrives at its maximum, at the moment when the | 


rm z ———— 


E take from a recent Journal of the Royal United Service Institu- 
Поп, a portion of a paper read before that Society, by Mr. St. 
George Lane Fox, on the above subject, and regret that our limited space 


axis of the bobbin makes a right angle with the line which prevents our publishing it in full. 
the President of the Royal Society, 


| ап inventor, 


joins the two poles of the fixed armature. The interest of 
this disposition is, that a powerful magnetic field is deter- 


mined with a relatively small quantity of wire upon the fixed | 


armature, because the intervals during which the axis 
of the Siemen’s bobbin is at the greatest distance from the 
poles, which are to attract it, are utilized to produce the rein- 
forcement of this magnetic field. 

Mr. Griscom shows 
this reinforcement by 
the aid of a special mo- 
tor, in which the ex- 
tremities of the wire of 
the fixed armature are 
free, and the current 
from the battery then 
passes through the bob- 
bin only. If under these 
conditions the circuit of 
the fixed armature be 
open, the motor moves 
very slowly and even 
Stops occasionally. If 
the circuit of the fixed 
armature be closed with- 
in itself, the rapidity of 
the motor is enormously 
increased, the induction 
currents developed in 
the wire, which forms 
the closed circuit, then 
continually polarize the 
stationary armature, and 
maintain its magnetism ` 
with the polarities adapted to the direction of the rota- 
tion. 

In consequence of its presenting this very interesting 
phenomena, to which we particularly called the attention of 
our readers, Mr. Griscom calls his apparatus a “ double induc- 
lion motor. 

This motor may be easily applied to any sewing machine, 
already in use, a little straight support, and a nut or thumb- 
screw under the motor, being sufficient to fix it in place. 

The entire battery is contained in a box which serves 
for a seat for the operator, and by means of a foot pedal, 


— 
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conveniently placed, the battery plates may be depressed 


into the liquid in the cells or raised out of it, and the speed 
of the motor thereby nicely regulated, for its rapidity obvi- 
ously depends on the intensity of the current by which it is 
driven. 

This is one of those rare cases, where the regulator of 


the current acts upon the interior resistance of the battery. | 


The battery contains a quantity of liquid large enough to 
last a long time without renewal. The duration evidently 
depends on the amount of work done with the motor. Mr. 
Griscom states, that one charge of the battery will sew 500 
to 1,000 metres (from 540 to 1,083 yards) of seams, let it be 


GRIsCOM'S MoroR. 


to answer them all in favor of electricity. 


In introducing Mr. Fox to the meeting, 
observed that Mr. -Fox ‘‘ was not only 
but one who has carried his own invention to perfection." 

During the last few years, and more especially during the last few 
months, electric lighting has made very great and remarkable 
progress. But great and remarkable as this progress has been, I do not 
think that it is to be compared to the advance that is likely to be made in 
the immediate future, I shall not, however, in the few remarks I have 

| to make, pretend to withdraw 

| the veil entirely from that 
Imm future, The subject is too 
vast and too complicated for 
те; much of it must be left 
to the imagination of my 
audience. 1 shall content 
myself with indicating the 
mode in which I think light 
will come to be produced by 
electricity, and I shall begin 
by replying to one or two per- 
tinent questions which the 
public are ever asking with 
respect to it. 

They say, first of all, 
Shall we ever have the 
light in our houses?" Next 
they say, ''Shall we have 
to produce the electric cur- 
rent ourselves? And thirdly, 
they ask, Will it be cheaper, 
or even as cheap, as gas?” 

I shall endeavor to answer 
those three questions. I think 
I may say at once that we 
are now in a position, from our knowledge and our experience, 
There is not the slightest 
| doubt in my mind that we shall have the light in our houses ; and on the 
other hand it will not be necessary that the consumer should supply him- 
self with the electric current any more than, at the present time, he is 
obliged to supply himself with gas. It would, however, be just as pos- 
sible for him to do so. The third question is one which involves a great 
many considerations, but I think I can answer it also affirmatively, indeed 

I have no doubt that electric lighting will be cheaper than gas. I will 
.now, if you will allow me, give as nearly as possible the reasons which 
have brought me to those conclusions. 

And first, as to the light and the devices made use of for its produc- 
tion. The light itself, by an improvement іп the mode of. its production, 
has lately undergone an important change for the better. People speak- 
ing of it hitherto have usually supposed it to have certain inalienable 
qualities, and some of them very bad ones. They have supposed it to 
be brilliant, dazzling, flickering, changeful of hue and intensity, 
. unbecoming to the complexion, and so on; in fact, to have many 
| qualities making it unsuitable, if not for signaling or wide open spaces, 
| vet for domestic use, But in so describing the light they have, I think, 

had in their minds the so-called arc“ light only. Now the arc light 
has done very much for the progress of electric lighting, and what I am 
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about to say may seem strange and ungracious, but it is, I believe, 
nevertheless true, that in a short time the arc light will be altogether 
superseded by the more modern and much more convenient“ incandes- 
cent" light. I may pause here to point out the impropriety of those 
names. In all cases light, when produced by electrical energy, is due to 
incandescence. However, the names have now got a current and 
popular meaning attached to them, so I will not attempt to further 
meddle with them here. To proceed, the so-called “ incandescent ” 
light has none of the disagreeable characteristics of the arc“ light. It 
is not too brilliant nor too dazzling ; it requires no shade to temper its 
use ; it is neither flickering nor changeful of hue or of intensity, and it 
is not unbecoming to the complexion. In the arc“ light, the light is 
produced in the open air by an intensely heated and variable gaseous 
conductor, composed in part of the common air and in part of vapor of 
carbon, playing upon and between the points of two carbon pencils, the 
points of the pencils being, by the action upon them of the gas, raised 
to a very high degree of incandescence. The gaseous conductor is 
heated by the electric current passing through it from one carbon 
pencil to the other. In the ‘‘incandescent” light so called, the light is 
produced in vacuo by the action upon an invariable solid conductor, 
generally a filament of carbon, of an electric current kept at a constant 
pressure. It will be seen that the conditions of the two lights are 
entirely different, and that in the case of the arc“ light the conditions 
are such as to make variations in the quality of the light produced 
almost inevitable whilst in the case of the incandescent light the con- 
ditions are such as almost to guarantee a light perfectly steady and 
uniform in its character. 

With respect to the device by which the incandescent ” light is pro- 
duced, most of] you are now, no doubt, familiar with at least the outward 
appearance of the incandescent lamp. It consists chiefly of a glass globe, 
from which the air has been as completely as possible exhausted, and in 
which there is a carbon filament mounted on two conducting terminals. 
Now this sounds very simple indeed, but there are a great many points 
to be attended to on the part of the manufacturer of the lamp. It is not 
difficult, and it has not been for several years, to make a good incan- 
descent lamp ; but to make a large number of them, so that they are all 
good and all alike, is quite a different matter. I do not say it is now 
difficult, because the difficulties are gradually disappearing, but it 
required a great deal of work, thought, and study in former times. It 
introduced altogether new subjects. We have to deal with people other 
than those engaged in scientific pursuits, and to train them up so as to 
make them do their work properly. For that purpose we have had to 
devise a great many means of saving labor, and making it unnecessary 
that they should think at every stage. I may tell you briefly what the 
chief points are in the construction of an efficient and durable electric 
lamp. First, the material solid conductor or carbon filament should be 
sufficiently strong. Various carbonized substances can be used for the 
purpose When I began experiments I used every conceivable material 
—orange peel, pieces of wood and paper, and vulcanized fibre, and all 
manner of things. I finally thought it was scarcely possible to get the 
right material. But by degrees I found that there were other difficulties 
in the way besides getting the right material. We found we were not 
getting so good a vacuum as we supposed we were. We thought, when 
using a Sprengel pump, that if the mercury made a clicking sound in the 
tube, the vacuum was complete. This was, however, no real criterion. 
The only way in which we can exhaust a globe or glass vessel is by 
taking the pressure away from the outside, so that the gas, by its natural 
expansive power, can force itself out. Now, if in the exhausting appar- 
atus we use there is any opposing pressure, due to the presence of 
moisture, the residual gas, after a certain degree of exhaustion has been 
attained, has not sufficient expansive power to overcome it, and ultimately 
an exact balance between the two is arrived at. The highest degree of 
exhaustion is thus measured by the actual pressure or tension of any 
moisture which may have found its way into the apparatus. To shut 
this moisture out of the pump, and hermetically to seal the junctions of 
the mercury with the glass and sides of the apparatus, I used sulphuric 
acid, an acid in the form of a liquid which gives off no vapor in a vacuum. 
This was the first and most important advance I made towards the com- 
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pletion of the lamp. 
use of the Sprengel pump and to invent another more adapted for the 
purpose. My own, I think, is at once more rapid and more effective. 

The next point is the necessity of keeping the electric connections 
between the inside and outside of the globe perfectly hermetically sealed. 
The only material we can use, so as to make a close joint, is platinum. 
There are others that can be used, but not so practical. The difficulty, 
however, remains that there is still a slight difference between the expan- 
sion of glass and that of platinum, the result is that a slight annular 
space is left between the glass itself and the platinum wire which leads 
the current into the inside of the globe. I have tried to overcome that 
difficulty by putting little globules of mercury round the outside of the 
platinum wire. It gave rise to difficulties at first; but now I think that 
is very effective in preventing the air passing in between the platinum 
wire and the glass. 

I will not trouble you with any more details of manufacture ; but I 
will call attention to the material out of which the carbon fibre is made. 
It is the root of a grass known as French whisk. This material is pre- 
pared by boiling it in caustic soda, so as to remove the traces of silica 
which are to be found on the surface. It is then thoroughly washed, and 
while still damp, wound tightly round and tied upon small blocks of 
graphite. These blocks are buried in plumbago and intensely heated. 
By this means a very strong and durable carbon filament is obtained. 

The lamp as a whole is exceedingly portable and convenient, and is 
always quite ready for use. It requires no trimming or adjustment when 
once mounted in an electric circuit, and it is suitable for use in houses, 
places of business, &c., as well as in the streets and public places. 

We now come to the distribution of electricity, upon which hangs the 
answer to the householder's question, Shall I have to produce the electric 
current for myself?“ I hope to be able to show that he will not, and that 
he will have to think no more about this source of his supply than he has 
at present to think about that of gas. 

A few years ago it was generally believed to be altogether impossible 
to distribute electricity or the electric current as gas is distributed. А 
Select Committee of the House of Commons apparently came to that 
conclusion, in 1878; and it is true that at that time nothing had been 
done to demonstrate the contrary, or to show that distribution on a 
large scale, or a scale similar in every way to the scale on which gas is 
distributed in the metropolis, was so much as practically conceivable. 
Now things have altered very much, and there is no longer any doubt 
that electricity can be transmitted and distributed for every purpose, and 
in every way as easily, if not more easily, safely, and economically than 
gas. 

Mr. Fox then described, in a very concise and interesting way, the 
difference between electricity and the electric current ; the system of dis- 
tribution so far as relates to the central station; the secondary batteries, 
the construction of the arc and incandescent lamps ; the return portions of 
the circuit ; the means for keeping the electro-motive force of the electric 
conducting mains constant ; and the means for measuring the quantity of 
the electricity used. In referring to the manner by which electricity may 
be introduced into houses, and its economy as compared with gas, he said: 
I have now described, how I conceive the electric current may, in any 
district, be distributed and be brought to the houses of the consumers with- 
out any other trouble in kind, and with much less, I think, in degree, 
than is incident to the consumption by them of gas. Тһе householder 
will have the current laid on to his house at a known and constant pres- 
sure day and night. He will be able to determine for himself to what 
extent, in what rooms, and in what modes, and to what purpose he will 
apply it. And he will be able to choose for himself the particular lamps, 
whether Edison's, Maxim's, Swan's, or my own, which he may deem 
most suitable for his purpose. He will be left at perfect liberty. The 
only demand upon him will be a demand from the central station for 
the price of the quantity of electricity which the meter in his house 
may record against him. And I may leave this part of my subject with 
the expression of my hope and belief that that quantity will, ere very 
long, be found to be, in every case, very large indeed ! 

Now, I should like, if you will allow me, to go into the third question, the 
question, viz., of the economy of electricity as compared with gas. I may 


I was obliged, however, finally, to abandon the 


first say that my reason for believing that the incandescent lamp will ulti- 
mately supersede the arc, depends not only on its great superiority in point 
of convenience and easy management and steadiness, and the fact that its 
light has no color; but I believe that in time it will actually prove to be 
more economical. In the arc light it is necessary to remove the carbon 
pencils from time to time as they burn away. This removal is expensive, 
requiring, as it does, skilled labor for the purpose. An incandescent 
lamp once mounted requires no attention, and if properly made will last 
so long good that its cost may be thrown out of account in any estimate 
that may be made of the comparative economy of electricity and gas when 
that lamp is used. This gives a great advantage to the incandescent over 
the arc lamp. In the estimate I am about to make, I shall assume that 
the former lamp is used, and I shall not take its cost into the account. I 
must premise that of course we have not got actual results to go by on a 
scale anything ccmparable to gasworks, so that we cannot give figures of 
what has been done. Still I think our knowledge of the subject justifies 
me in drawing some conclusions. We know that by the expenditure of a 
certain amount of fuel we can produce a certain amount of power. We 
know that on a large scale, and with good machinery, a combustion of 
I94 lbs. of coal will yield one horse-power for an hour, and we know 
what one horse power will do in producing light by incandescence ; we 
know that that amount of energy expended in raising a certain extent of 
surface, whether continuous or broken up into several lamps, to a certain 
temperature, will produce a total light equal to 150 candles. Knowing 
then that an expenditure of one horse-power is about equal to an expendi- 
ture of 194 Ibs. of coal per hour, and that by the expenditure of one horse- 
power we can get a total light of 150 candles, we can calculate on that as 
abasis. Supposing that we took the cost of fuel to be about one-third of 
the total cost or expenditure for the production of energy—I think we 
may fairly assume that, if we take the case of very large works, works 
on a really large scale—we could then retail energy at one farthing an hour 
per horse-power, that is to say, we could actually produce the power, 
and sell it at a profit at that price. It seems a low figure, but if we 
remember we are to have works for the sole purpose of developing energy, 
the cost will surely be very much lower than where the actual production 
of power is quite a subsidiary matter, as it is in ordinary factories. I say 
that a farthing is a very fair estimate of the cost of horse-power per hour. 
I wish to press that matter very strongly, because the result I am going 
to arrive at is very astonishing. An ordinary gas jet, burning five cubic 
feet per hour, taking an average price, costs one farthing per hour. Now 
I have shown that energy can be produced at the rate of one farthing per 
hour per horse-power, and that will produce light equal to 150 candles. An 
ordinary gas jet is equal to twelve candles only, so that for the same price 
twelve times as much light can be produced by electricity as by gas. 
Probably that seems an extraordinary result, but it is within the region of 
probability. 

І should like before concluding to show how electricity can be used 
for other purposes besides lighting. We have already seen that one 
horse-power per hour can be produced at a certain price one farthing 
—and this represents a certain amount of heating energy, which can be 
utilized in any way you please. It may be used to raise a lower tempera- 
ture to a higher in the case of water, coffee, chocolate, and so forth. 
Here is a cylindrical cup or apparatus (describing), consisting of one 
cylinder enclosed in another, intended for that purpose. There are two 
terminals, one to be connected with the main, the other with a return 
conductor. On making connection with the main, the current would 
pass through a length of wire coiled round the outside of the inner 
cylinder, and between it and the outer cylinder, the two cylinders together 
forming the sides of the vessel. The larger portion of the heat energy 
would be absorbed by the inner cylinder, and the inner surface of the 
vessel would become hot. If there is a liquid inside the vessel that 
liquid would take up the heat. The wire is surrounded on the outside 
by flannel or felt, so that the heat may not be lost by radiation to the 
outer cylinder, which, again, protects the flannel or felt, and keeps it 
from wearing away. 

This particular apparatus holds, I think, about a quart, and the 
energy which would have to be expended upon four of these incan- 
descent lamps would be sufficient to make it boil in about five or six 
minutes. Now if we imagine for an instant what that really means we 
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can see that the cost will be very small indeed. The energy requisite 
for the incandescence of four lamps for a few minutes would be much 
cheaper than gas, would be indeed next to nothing. I believe, in the 
not distant future, we shall have an apparatus, similar to this in construc- 
tion, in all our kitchens for boiling, stewing, or roasting, or any other 
kitchen purpose. 

I should also like, had I time, to refer to the application of electricity 
to motion, but I do not think that I can venture to go into that now. 
We know, however, that there are certain useful forms which electricity 
can take, such as light, heat, and development of motive power ; and 
when once we have got electricity laid on to our houses we shall find 
these, and perhaps a great many more uses for it. We can hardly 
imagine the changes it will introduce into our daily life; one thing is 
that it will save us all a great deal of time. We shall have no trouble 
in the lighting by electricity as we have with gas; we shall have always 
only to turn a cock to have it on or off ; it will be always ready at any 
moment if we have a proper system of distribution and storage, and so I 
can imagine that when once it is in the hands of the public they will 
make good use of it, and find many other applications for it which have 
not yet been found. It is really only a matter of time, how long or how 
soon, this extraordinary change will come about. 

In reply to a question at the conclusion of this address, as to the dan- 
gers of electric lighting, Mr. Fox said : In answer to the question as to the 
danger of electric lighting, I may say that I have heard a great deal about 
it; but I do not think that there is anything in it. Тһе danger takes two 
forms; first of all, the danger of shock, and the physiological effect it will 
produce; and secondly, the danger as to fires. As I have already pointed 
out, the tension in the method of distribution I propose will be com- 
paratively very low, and it is only when the electricity is pressed or raised 
to a very great degree of strain that it is able to overcome the resistance 
of the body to such an extent as to produce any serious result ; and I do 
not think that in any practicable scheme, such as will be adopted in the 
future, such a high degree of strain willever be required. The difference 
between high and low tension is simply this. In the first case, we use a 
small quantity of electricity, driving it away and making it do a great deal 
of work ; in the second case, we use a larger quantity of electricity and 
do not drive it to such an extent. The cases are similar in their results 
with regard to work ; but they vary in their means, much as a high- 
pressure steam engine differs from a low pressure engine. In regard to 
the danger from fire, I think I may answer that, altogether in the negative. 
If proper people take the thing in hand and proper precautions are taken, 
I do not think there will be any danger at all. 


Nature says: The International Electrical Conference, which 
has been sitting in Paris for the last fortnight, has. after passing several 
resolutions, adjourned to the first Monday of October, 1883. In regard 
to electrical units it was resolved, that at present there is not a sufficient 
concord of view to enable the numerical value of the ohm" in the 
mercurial column to be definitely fixed, and that all governments be 
appealed to by France to encourage further research on the subject. The 
section for Earth Currents and Lightning Conductors” resolved, that 
Government should be requested to favor regular and systematic obser- 
vations of atmospheric electricity upon their telegraphic systems ; that it 
is important for the study of storms to be extended to every country ; that 
wires, independent of the telegraphic system, should be provided for the 
special studv of earth currents ; and that, so far as possible, the great 
subterranean telegraphic lines, particularly those running north and west, 
should be utilized for the same purpose; observations being instituted on 
the same day in the various countries. The section for fixing a standard 
of light, expressed the opinion that the light emitted by a square centi- 
metre of melting platinum would furnish an absolute standard. In closing 
the conference, M. Cochery, the Postal Minister, assured the members 
that the French Government would endeavor to give effect to their resolu- 
tions by representations to the various governments concerned. It is 
hoped that the twelve months, for which the conference is adjourned, will 
be sufficient for the searches in the various departments in question to be 
completed. England is indebted, solely, to the private enterprise and 
spirit of Sir William Thomson for being represented at all. Between the 
French Government, the Foreign Office, and the Science and Art Depart- 
ment a sad mess has been made. The Post-Office Telegraph Department 
was never asked to send a representative, nor have any of those who tock 
such an active part in the conference last year been asked to take апу 
part in this. A more disgraceful muddle has never previously distin- 
guished our how not to do it ” system. 
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TO OUR PATRONS. 


HE present number concludes the first year and first 
volume of THE ELECTRICIAN. How far we have 
succeeded in keeping pace with the "sounding fury" 

of our “manifesto,” in the initial number, is best indicated 
by the kind, cordial and increasing support that has been given 
us with every successive issue, It has been our aim to make 
THE ELECTRICIAN the special organ of the scientific and 
industrial interests of Electricity, recording and illustrating 
inventive activity both here and abroad, and inviting dis- 
cussions and contributions upon every branch of the subject 
—rigidly excluding extraneous matter. To what extent we 
have succeeded, we of course leave others to judge. 

With the growth of the electric industry, the demands 
upon our columns have been, from time to time, increased ; 
starting with sixteen pages in our first number, we were com- 
pelled to make our second twenty, our fourth twenty-four, 
and our last (a double number) forty, never permitting our 
advertisements to encroach upon our reading matter, but on 
the contrary, constantly increasing the volume of the latter. 
All this has involved great additional expense, and naturally 
necessitates our raising the subscription price to оле dollar 
a year, and ten cents for a single copy, which we do not 
doubt will be cheerfully met by our many readers, for, at 
this advanced rate, we believe that the paper will be found 
to be the lowest priced scientific publication in this country. 
In placing the price of the first volume at fifty cents per 
annum (insufficient to cover cost of paper and printing), 
our aim was to give the public a good opportunity of judg- 


ing its merits. It would have been easy to have lessened 
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its expenses in many ways, but our belief is, that a serial like 
THE ELECTRICIAN should be to a great extent “a thing of 
beauty" which, although it may not be “a joy forever,” 
will yet be worth preserving in a bound form. In returning 
our grateful acknowledgements for the kind encouragement 
we have received, and which will prove a strong incentive 
to renewed exertion, we take pleasure in stating that we 
have made arrangements for the future, that we are confi- 
dent will be acceptable to our patrons. 

The progress 'of electrical science will doubtless soon 
cause greater demand on our resources ; we trust we shall 
be able to satisfy them, and will honestly strive to promote 


the interests of our readers. 


THE ELECTRIC LIGHTING SYSTEM OF THE 
FULLER ELECTRICAL CO. 


N our two previous numbers we gave some account of 
the business and progress of two large corporations, 
engaged in the business of supplying electric lighting appa- 
ratus to the public, which is rapidly becoming educated to 
the fact, that this new method of illumination is not 
only a practical success, but as its numerous and very im- 
portant advantages come to be better understood, it is 
already recognized as a necessity; and the manufacture of 
apparatus for the purpose of supplying it, has taken its 
place among the great industries that contribute to the 
welfare and happiness of mankind. 

We now place before our readers, based upon informa- 
tion derived from the company, a brief account of 
another of the few companies who have produced a satis- 
factory electric light, and whose success in its introduction 
they claim, has probably been as great, proportionately, 
during the past twelve months, than that of any other com- 
pany. We refer to The Fuller Electrical Company, whose 
principal office and laboratory are in New York City, in the 
large and handsome building of the Wheeler & Wilson 
Sewing Machine Company, No. 44 East r4th Street, and 
No. 45 East 13th Street, and whose manufactory is at 257 
and 259 Water Street, Brooklyn. This company takes its 
name from Mr. J. B. Fuller, who was one of the first to 
undertake the manufacture of dynamo-electric machines, 
for the purpose of electro-plating, and the operation of tele- 
graphic circuits, and to prove that electric lighting, which, 
in theory, had long been known to be possible, could be 
developed into a thing of general practical utility, and made 
a commercial success. 

The dynamo-electric machine adopted by this company, 
after a long series of experiments with various forms and 
theories, is essentially of the type known as the Gramme, 
this company being the original proprietors, in the United 
States, of the Gramme patent, which it has transferred to 
the Gramme Electrical Company, a combination of several 
principal electric lighting companies actually engaged in 
the business of manufacturing apparatus, and designed to af- 
ford mutual protection to the companies comprising its mem- 
bership. The conditions of this transfer are peculiarly favor- 
able to The Fuller Company, affording it increasing advan- 
tages as the strength and influence of theGramme organization 
are extended. The dynamo machines of The Fuller Com- 
pany, however, possess several advantages over the original 
Gramme machine, adding to its mechanical strength and 
durability, without detracting in any degree, from its elec- 
trical superiority, which is almost universally recognized 


among electricians. The following cut is a fair represen- 
tation of this machine; this form being uniformly adopted 
for the different sizes of complete apparatus manufactured 
by the company. Its great simplicity, strength, and dura- 


IMPROVED GRAMME DyNAMO-ELECTRIC GENERATOR. 
(Wood's Patent.) 


THE 


bility are apparent from its appearance. Its frame is made 
of cast iron side plates, which are connected by the field of 
force magnets. The poles, which almost entirely enclose 
the armature, are bolted to these magnets, and are firmly 
connected with each other by composition plates of non- 
magnetic material, thus preventing vibration or change of 
position of the poles. This construction of the frame gives 
great strength to the machine, and at the same time affords 
the greatest possible amount of magnetic force. The arm- 
ature, in which the electric current is generated, is a ring of 
soft iron wire. "This ring is tightly fastened to its hub by a 
series of keys, and is closely covered with coils of insulated 
copper wire. The commutator is composed of s many 
narrow sections of copper as there are separate sections in 
the armature. These sections are insulated from each 
other, and their mechanical construction is such, that any 
section can be readily removed without changing any other 
part of the machine. The brushes are thin and narrow 
strips of copper, held firmly in position by a brush-holder, 
preventing vibration, and retaining them in contact with the 
commutator by a thumb-screw attachment. "The company 
manufacture these machines of various sizes, from one 
adapted for operating a single light, weighing 250 pounds, 
and occupying a floor space of 10x24 inches, to one capable 
of producing 3o lights, occupying a floor space of 24x48 
inches, and weighing a little more than 3,000 pounds. All 
the parts of each size of machine are uniformly constructed 
so as to be interchangeable, and the several features peculiar 
to them, and the combination of their several parts, are 
secured to The Fuller Company by numerous letters patent 
of the United States, Great Britain, Germany, France and the 
Dominion of Canada; and the claim made by the company, 
which seems to be abundantly borne out by the statements 
of the large number of users of this apparatus throughout 
the country, is, that it produces the maximum of light by 
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The company manufacture for use in connection with 
these machines, a standard, and loose pulley, (as indicated 
in the accompying cut,) affording a means of stopping the 
machine, by shifting the belt, without stopping the power. 
Its use is not required in all cases but when needed—and it 
is sometimes important—it is bolted back of the machine, 
and holds the loose pulley concentric with the driving pul- 
ley of the machine. It is fitted with a stationary oil cup, 
so arranged as to allow the bearing of the loose pulley to be 
oiled while in moiion. 


STANDARD AND LOOSE PULLEY, 


The following cuts represent the several forms of lamps, 
single, duplex, ornamental, focusing, and street, manufac- 
tured by this company. We are not able, at this time, to 
furnish such representations of their interior construction 


SINGLE OR SERIAL LAMP. SINGLE OR SERIAL DUPLEX LAMP. 


as we have done in the case of the standard lamps of other 


the minimum of power, and requires less constant attention | companies, and as we hope to do in the case of The Fuller 


in its operation than any other successful machine. 


Company’s lamps in another number. ‘The following gen- 
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eral description, however, will perhaps give as clear an idea 
of their peculiarities as any one, other than a scientific 
reader, will be interested to obtain: 

The Single Lamp consists of a hollow suspending tube 
—of a cylinder, containing the mechanism for regulating 
the movement of the positive carbon pencils—and the frame 
in which the carbon points are held, as also the globe and 
shade, when they are used. ‘This lamp is designed to be used 
either singly, or as one of a series, and it may be operated 
in connection with either the duplex or focusing lamps, or 
both, whenever desired. The carbons chiefly used are 
тв inches in diameter, and burn an average of eight hours. 


itself, and quite unlike all other focusing lamps, so as to 
feed both carbons with a positive motion. The base of the 
lamp is provided with a simple form of adjustment, for use 
in case either of the carbons should burn faster than its 
proper proportion, enabling the focus to be always easily 
and accurately maintained. ‘This lamp operates perfectly 
in series, with either single or duplex lamps, or both. 

The Ornamental Lamp, in its mechanical and electrical 
features is the same as the standard lamps, but it is made 
of polished gold bronze, and is especially adapted for 
stores, saloons, parlors, dining halls, or wherever the plain- 
ness of the ordinary lamps is objectionable. Its peculiar 


The Automatic Duplex Lamp isof similar construction, | design is exclusively the property of the company. 


except that it has two suspending tubes, and the regulating 
mechanism within the cylinder, although single, is so 
arranged as to operate two sets of carbon holders, changing 
the electric current, automatically, from one to the other, 
when required. "The especial purpose of these lamps is to 
supply light all night. The instant one set of carbons is 
consumed, the second set is automatically ignited, without 
any cessation or diminution of light, thus burning an aver- 
age of sixteen hours continuously. These lamps can be 
used either for single lights, or for serial lights, placing any 
number in a circuit, and may be operated in connection 
with single or focusing lamps, or both, as may be desired. 


a E 
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FOCUSING 


LAMP. 


ORNAMENTAL LAMP. 


The Focusing Lamp is constructed so as to maintain 
the burning point of the carbons always in the same focus. 
It is especially designed to be used with a reflector or pro- 
jector. and is found very useful on ocean, lake and river 
steamers, wharves, or wherever great illuminating power is 
desired, 


It is arranged, by an ingenious device peculiar to 


STREET LAMP. 


The Street Lamp comprises the standard duplex lamp, 
set in a frame, and adapting it to the purposes of street 
lighting. The lamp is insulated from the frame, and pro- 
tected from the weather, and burns for sixteen hours. The 
frame is made of wrought and cast iron, combining strength 
and lightness, and is so designed as to obstruct the light as 
little as possible. The lamp is reached, for the purpose of 
replacing carbons, &c., by means of steps, the lowest of 
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which is intended to be about seven feet above the side- 
walk. 

An Automatic Cut-out is attached to all lamps manu- 
factured by The Fuller Company, by means of which, in 
case of the defective operation of a lamp, by accident or 
otherwise, or in case the carbons in one or more lamps are 
burned out before the others in the same series, the defec- 
tive lamps are instantly cut-out of circuit, automatically, 


THE GOLD AND STOCK TELEGRAPH 
COMPANY. 


HIS company is now a department of the Western 
Union Telegraph Company, the latter having leased 


all the lines and property of the first named corporation, 


guaranteeing to its shareholders dividends of 6 per eent. 
per annum, and to the bond holders, 7 per cent. per 
annum. The business of the Gold and Stock Telegraph 
Company consists in collecting quotations of stocks, bonds, 
cotton, produce, petroleum, and other commodities, from 
the exchanges in all parts of the world, and furnishing the 
same to its subscribers, wherever located. As the business 
of distribution carried on in other cities within the United 
States, is precisely the same as that used in New York City, 
being simply a duplication of it on a smaller scale, a 
description of the New York system will be understood as 
applying to other cities. There is one important difference, 
however, to be noted, which is. that while in New York the 
bulk of the news furnished to the subscribers consists of quo- 
tations collected from the respective exchanges in New York 
City, that of the branches (as the outside cities are called), 
is principally transmitted from New York City on Western 


without extinguishing or injuring the other lamps in the 
same series, All lamps made by The Fuller Company are 
also provided with a hand-switch, in addition to the auto- 
matic cut-out, for cutting the light out of a circuit when re- 
placing carbons, or in case the light is not required. 
Special attention is given to safety in the construction of 
all lamps, the line wires being introduced on the upper 
portion of the frame, thus rendering the wires less liable to 
damage, and enabling the attendant, should he have occa- 
sion to handle the lamp, while the circuit is in operation, 
to do so without danger of accidental shock. The machinery 
used in the construction of these lamps. is interchangeable 
in its various parts, so that any part can be immediately 
supplied when called for. 

The standard lights of this company are 2, ooo candle- 
power, but they manufacture those of greater illuminating 


power when required. 

The complete adaptability of the current produced by 
the dynamo machines to the lamps manufactured by The 
Fuller Company, and the perfect working of each of the 
several forms of lamps, have been arrived at by a long 
series of experiments, occupying much time, and requiring 
the expenditure of large sums of money. These experi- 
ments have been chiefly conducted by, or under the 
direction of, Mr. James J. Wood, the electrician of the 
company, who, in addition to being a natural genius, both 
in mecnanics and electrical science, was the first and ablest 
of Mr. Fuller’s assistants. He has been athorough student 
in this particular field of research, and a painstaking and 
exhaustive experimenter; and he, as well as the company, 
which has employed him since the death of, Mr. Fuller in 
1879, is to be congratulated upon the excellence of the 
results attained. 

The system of The Fuller Electrical Company is used 
largely, we are informed, in Chicago and many towns in 
the West. In this vicinity, it is employed at Lord & Tay- 
lor's, cor. Grand and Chrystie Sts., and at Broadway and 
Twentieth St.; also at Jersey Steel Company, Jersey City, 
М. J.; Baldwin’s Locomotive Works, Philadelphia, Pa.; 
Washburn Iron Co., Worcester, Mass.; Powers Block, Ro- 
chester, Ne Y., and many other establishments throughout 
the country. 


—— AN EXTRAORDINARY electric storm, extending throughout the 
country, occurred on the 17th of Nov. The Post of the 18th of Nov., 
in referring to it, says: Various experiments were tried by telegraphers 
during the prevalence of the storm to work the wires and dispose of the 
great accumulation of business, but with little success until it was dis- 
covered, that by taking two wires from the ground, between any two 
given points, and joining their ends, a circuit was formed that could be 
operated. In this way eight wires between Buffalo and Chicago were 
made to do service as four. Electricians seem to agree that the disturb- 
ance was unlike any heretofore experienced, as it appeared to act upon 
the wires in strong waves, causing constant changing of the polarity of 
the current. At Omaha, last*evening, the aurora was very brilliant, the 
illumination rendering the night almost as bright as day. At St. Paul 
the sky was of blood red color, the display being grand and fearful. 
Cheyenne reports the illumination at that point, last night, as bright as 
day. At Denver the display in the northern heavens was most brilliant 
and dazzling. In California the aurora was visible last night from the 
northern part of the State as far south as San Diego, and was most bril- 
liant. At Olympia, Washington Territory, the aurora last night was 
magnificent, the heavens, north and east, being brilliantly illuminated. 
The Atlantic cables are still effected by the storm, and there will be more 
or less delay to cable business throughout the day. The trouble, how- 
ever, is by no means so serious as yesterday, 
cloudy, while at Boston it is snowing. 


system is represented in the séock instruments. 
pany employ reporters, who are also Morse operators, whose 
duty it is to mingle with the brokers in the “ pools," as the 
groups of brokers dealing in a certain stock are called, in 


are placed 
other with thirty. 


The weather is generally 


Union wires. Thus the company has two profitable mar- 


kets for its news—one in New York City, and the other the 
whole commercial world outside of New York. 


'l'he largest and most important part of the New York 
The com- 


the Stock Exchange, while the Board is in session. As 
fast as sales are made by the brokers, the reporters tele- 


graph them on Morse wires to the Western Union building, 


where an operator is constantly in attendance to receive 


them. In the Operating Room in the Western Union 
building, the Morse operator who receives the quotations, 


sits close beside the transmitting operator who works the 
printing instruments. As the Morse receiver writes the 
quotations down on slips of paper, the printing operator reads 
them and transmits them on the printing instruments simul- 
taneously with their receipt. Two Morse wires are provided, 
and are always ready for use, and equipped with a duplicate 
set of instruments, so that when one wire 15 interrupted, the 
other is put into immediate use, thus avoiding delays. The 
transmitting apparatus consists of a revolving cylinder hav- 
ing thirty pins arranged in two semi-spirals on its circum- 
ference, driven by an electric motor, and controlled by 
thirty finger keys, colored alternately white and black, and 
shaped like those of a piano. At one end of the cylinder 
two ratchet wheels, one with fifteen teeth, and the 
The wheel with fifteen teeth operates a 
vibrating-arm, pushing it against a fixed platinum stud, when 


a tooth of the wheel touches it, and allowing a retracting 


spring to withdraw it from the stud when the tooth passes it. 
When the cy:inder is in motion this vibrating-arm opens and 
closes a local circuit, to be hereafter described. and when the 
cylinder is stopped, by depressing a key, the vibrating-arm 15 
stopped either resting against the stud, or withdrawn from 
it, according to the position of the pin engaging on the key 
which is depressed. ‘The relations between the keys, pins, 
vibrating-arm and stud, are such, that the depression of alter- 
nate keys retain the arm against the stud, and the remaining 
kevs, when depressed, stop the wheel at points where the 
arm is withdrawn from the stud. ‘The function of the 30- 
toothed wheel is to govern another vibrating-arm which 
closes a separate local circuit, to be hereafter described. 
When the cylinder revolves, the vibrating-arm is prevented 
bythe rapid motion of the toothed wheel, operating on a pawl 
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on the end of the arm, from falling into the spaces between 
the teeth of the wheel, but when the cylinder is stopped by 
the depression of one of the keys, the arm falls into a notch 
between two of the teeth. This vibrating-arm is pivoted at 
its centre, and the end, which is farthest from the wheel, 
closes the local circuit by pressing against a platinum contact 
spring. The first named local circuit is called the He cir- 
cuit, because it operates the type relays, and the latter the 
press circuit, because it governs the printing relays. The 
transmitter has attached to it a lever which extends through- 
out the whole breadth of the key-board, which, when de- 
pressed, simply opens the press local circuit, thus enabling 
the operator to repeat the last character that has been 
printed, without revolving the type wheels of the instrument, 
to bring the same character opposite to the printing pad, the 
second time. 

The type relay local circuit contains two separate 
sets of relays, each set being on a separate wire, the 
first set being used to operate the letter type wheels 
of the printing instruments, and the second set to operate 
the figure type wheels. Another and separate set of 
relays are used to operate the printing presses of the instru- 
ments. The 15-toothed wheel of the transmitter operates 
either the letter relays or the figure relays, as the current 
may be directed by the operator, who turns a switch which 
directs the pulsations produced by the vibrations of the 
vibrating-arm into one or the other of these two circuits, at 
will; while the 3o-toothed wheel of the transmitter, and the 
repeat-key, above described, operate the press relays. The 
magnets of the relays are in the local circuits as described, 
while their platinum contact-points are connected to the 
main batteries, and main lines of the circuits to be operated, 
respectively. 

Each main: circuit consists of three line wires, and 
the printing instruments are placed in circuit on these 
three line wires, and each circuit requires three relays to 
operate it. The main battery, a separate one being used 
for each circuit, is connected by branch wires to the arma- 
ture levers of all three of the relays used to operate one 
circuit, while the three separate line wires are connected 
to the front platinum contacts of the three relays separately. 
The printing instruments, which receive and record the 
quotations as sent out, consist of three separate parts, and 
require three separate line wires to perform their functions, 
One line wire passes through an electro-magnet, which 
operates on an armature lever, having an anchor at its ex- 
treme end, so placed in relation to a 15-toothed wheel, that 
when the armature is attracted by the magnet the anchor 
moves downward, strikes against the edge of one of the 
teeth in the wheel, and moves the latter forward a certain 
distance, limited by the depth of the notch in the wheel 
between two adjacent teeth. When the current is with- 
drawn from the wire, and the magnet loses its attractive 
power on the armature, an adjustable retracting spring forces 
the armature upward, and then the lower pallet of the 
anchor strikes against the nearest side of the opposite tooth 
in the escape wheel and forces the latter forward one more 
tooth. By this means the escape wheel may be revolved step 
by step, indefinitely, and stopped at any position desired. It 
must be understood, that both the escape wheels of the instru- 
ments, and the revolving 15-toothed wheel of the transmitter, 
start from the same fixed point, called the “ unison dot, and, 
therefore, when the vibrating-arm of the transmitter makes 
one complete excursion, closing the local circuit and opening 
it again, once, the escape wheels of all the instruments make 
two forward movements, one when the circuit 1s closed, and 
another when the circuit is opened again. All of the print- 
ing instruments have, rigidly fixed on the same revolving 
shaft which carries the escape wheel, a letter type wheel, on 
the periphery of which is engraved 30 characters, consisting 


of all of the letters of the English alphabet, the sign & and 
three punctuation marks. 
on the shaft, in relation to the escape wheel, is such, that, 
starting from the unison dot, the first downward movement 
of the letter wire armature brings the letter 4 opposite to 
the printing pad, and the next upward movement brings 
the letter Z in the same position, and so on through the 
alphabet, so that 15 closings of the local and main circuits 
suffice to bring 3o letters successively into position to be 
printed if desired. 


The position of the type wheel 


(To be continued.) 


THE WESTON CARBON FOR INCANDES- 
CENT LAMPS. 


HE great desideratum for lighting by the incandescent 
system has been a more perfect form of carbon. With 


the extremely attenuated form assumed by the luminous 
conductor in the modern incandescent lamp, serious difficul- 
ties, both mechanical and electrical, have been encountered. 


which render the use of ordinary forms of carbon impractic- 


able. They are too fragile to endure the necessary manipu- 


lations of manufacturing, and the mechanical shocks incident 
to transportation and use; and very great difficulty has been 


experienced in securing the extreme uniformity of calibre 


and density requisite for producing the same degree of 
incandescence throughout the whole length of the conduc- 
tor. Inventors have, as we think, wisely, given much 
attention to devising methods for producing better forms 
of carbon. It has been proposed to use processes analo- 
gous to those adopted for making pencils for arc lamps, in 
which pulverized gas-retort carbon, or graphite, is mixed 
with some binding material, such as syrup, tar, or asphalt, 
and the semi-plastic material thus formed, is molded into 
shape and carbonized; but the results so far obtained by these 
processes have not been encouraging, on account of the com- 
paratively brittle and porous nature of the carbon so 
formed. Even solid blocks of gas retort carbon, or graphite, 
are found to have a marked granular structure when examined 
under a sufficiently powerful microscope, and this is exag- 
gerated in carbon formed by the processes we have men- 
tioned, the grains or particles of the powder being merely 
cemented together by the carbon residuum left from the 
binding material. 

Better results have been obtained by carbonizing blanks 
of some fibrous vegetable substance, such as paper, wood, 
or textile material. In the conductors formed by this 
method, however, the original structure of the material is 
preserved with great fidelity; and, although they are much 
more flexible and of higher specific resistance, the fibrous 
or cellular structure of the carbon considerably impairs its 
density, and the interstices between the fibres, especially 
when the fibres are not disposed in the direction of the 
length of the conductor, are apt to lead to the formation of 
minute arcs, which soon disintegrate the carbon and destroy 
it. Considerable difficulties have also been experienced in 
securing sufficient uniformity of quality in the material, and in 
working it into shape with sufficient accuracy. In two of the 
most successful of the incandescentlamps,the fibrous structure 
of the carbon has been somewhat modified. In the Maxim 
lamp, although the basis of the carbon is structural in char- 
acter, the subsequent treatment with hydro-carbon vapor, 
fills up, in a great measure, the interstices between the fibres, 
and partially obliterates the structure. In the Swan carbon, 
the structure is partially broken down by the process known 
as parchmentization before the material is carbonized. This 
obliteration of the structure, is in both cases only partial; 
and the Maxim method appears to be preferable, as the 
treatment is so applied as to correct such inequalities of resis- 
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tance as there may be in different parts of the conductor. 
In view of the advantages secured by this partial obliteration 
of structure, Mr. Weston was led to believe, that still better 
results would be obtained if a carbon could be produced 
which should be entirely structureless. A high specific 
resistance is obviously very desirable; and, as carbons of 
vegetable origin appear to be of much higher specific resis- 
tance than those of inorganic origin, he directed his efforts to 
obtaining an entirely amorphous or structureless material of 
vegetable origin, out of which to form the carbon. This he 
has accomplished by entirely breaking down or obliterating 
the structure of cellulose, and re-aggregating it in an amor- 
phous form, but in such a way, as to secure a very high 
degree of toughness and elasticity. The first method, which 
he used for this purpose, was to dissolve cellulose in ordinary 
form, such as cotton, linen, or paper, with cupra ammonium, 
sulphuric acid, some other efficient solvent, and thus obtain 
a gelatinous substance, which could be formed into sheets or 
strips,and afterward carbonized. The substance thus obtained 
possess nearly the same chemical characteristics as cellulose 
in the original form, but is amorphous, or without fibrous 
or cellular structure, and homogeneous. It is opaque and 
somewhat pliable, and the carbons formed from it, although 
homogeneous in structure, and much less brittle than carbons 
formed fron inorganic substances, are not generally as elastic 
or strong as the carbons of the fibrous class. Very much 
better results were obtained by a somewhat different process, 
which he afterward adopted. Cellulose, in any of the ordi- 
nary fibrous forms, is subjected to the action of a mixture 
of nitric and sulphuric acid, in the same manner as in the 
ordinary processes for making pyroxyline, gun-cotton, or 
nitro-cellulose, and this, when dissolved in a mixture of ether 
and alcohol, produces collodion, or by treating it with vari- 
ous other solvents—such as nitro benzole, naptha, or cam- 
phor, the ordinary celluloid is produced. Both collodion and 
celluloid may be shaped with great facility, into any desired 
form, but so long as the characteristics of nitro-cellulose 
remain, they are not fit for the production of carbons, for the 
reason that they burn without any considerable residue 
even in a vacuum, and accordingly will not carbonize. In 
order to render them suitable for this purpose, they are 
de-oxidized by treating them with such chemical agents as 
will deprive their nitrous qualities, and bring them back 
to the chemical constitution of cellulose. The best of 
such reducing agents are, ammonium sulphydrate, proto- 
chloride of iron, and sulphate of iron. Іп practice, the 
celluloid or collodion is formed into thin sheets of some- 
what greater thickness than that desired for the carbon 
conductors, and the sheets so formed, are immersed in.a 
solution of one of the de-oxidizing agents, and allqwed to 
remain in it until they are entirely re-converted to the 
original chemical condition of the cellulose. The product 
obtained by this process may be termed amorphous 
cellulose, and resembles closely, in many respects, ordinary 
celluloid, but differs greatly from it in others. When 
properly prepared, it is almost entirely transparent, hav- 
ing only a slight amber tinge, is very tenacious and 
flexible, and may be readily carbonized in the ordinary 
manner, but the heat employed has to be somewhat greater 
than with ordinary fibrous materials. It is apparently 
entirely homogenous, and, when examined under a micro- 
scope of very high power, it shows no structure. On 
account of its toughness and the ease with which it can be 
shaped into any desired form, either by moulding during 
the process of manufacture, or by working with tools, or 
dies, after the process is completed, it will probably prove 
of great value for other uses than as a basis for electrical 
carbons ; but for this use at least, it appears to be the best 
material which has yet been devised. In making carbons 
from it, blanks or strips are cut or stamped out of sheets 
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in the ordinary manner, and these are afterward placed 
in a retort and carbonized in the usual way. The material 
seems to work with dies and tools very much like a metal, 
and the outline of the blanks formed with dies is sharp 
and clear. The carbon resulting from the carbonization 
of this material is quite remarkable in its characteristics. 
It is apparently entirely homogeneous and amorphous; and 
although the density of the carbon appears to be very great, 
its specific resistance is considerably higher than that of 
carbons prepared from fibrous materials, or those procured 
from inorganic substances. Owing to the great facility 
with which very thin sheets can be worked, and narrow 
blanks cut out of them, while still preserving great 
accuracy of mechanical work, conductors may be made of 
enormously high resistance. There appears to be no dif- 
ficulty in making such conductors of three or four thousand 
ohms resistance which show no unevenness of heating what- 
ever under the influence of the current, and in securing 
sufficient uniformity of mass and resistance in the different 
conductors to dispense with subsequent treatment for 
standardizing. In appearance, a carbon conductor made 
by this process, closely resembles a fine steel spring, only 
the color is a lustrous black, and its ełasticity and tough- 
ness are very remarkable. Conductors of ordinary size 
may be readily rolled into a spiral, about an ordinary lead- 
pencil, without breaking, and, when released, spring back 
immediately to their original form. With a conductor 
mounted in a lamp, it seems to be absolutely impossible to 
break it by any mechanical shock or jar, even when the 
globe is shaken so as to cause the carbon to touch first one 
side of the globe, and then the other. The extremely 
smooth and polished surface obtained, appears to be an 
important advantage, as it materially reduces the attrition 
of any residual gases upon the surface of the conductor, and 
probably lessens the occlusion or adherence of air or gases. 
Although incandescent lamps, having conductors made by 
this method, have not yet been for a sufficiently long*time 
in use to give precise results in regard to durability, we 
have no doubt that this form of carbon will prove far 
superior, in this respect, to any other now in use; and we con- 
sider this an important contribution to the development of 
the incandescent system, especially if (as now seems prob- 
able) economy of distribution from large centres is to 
depend largely upon the production of efficient lamps of 
higher resistance than those now in use. 


——— A CORRESPONDENT from Pike's Peak, writes under date of Oct. 
25th : Many who have strong lungs remain purposely all night to witness 
the electric and stellar sights, which are sometimes very fine. One night 
last summer an electric storm came on, which, from the description given 
me by Officer Leitzell, must have been very grand. For two days previously 
thunderstorms had been rolling among the mountains, and then for over 
two hours everything was tipped and covered with electricity. Spanish 
pack-mules, left on the summit for the night, appeared to be all on fire ; 
the clothes of the men seemed ablaze ; electricity streamed from the tips 
of the fingers, from the nose, and from the hair. The anemometer, on 
top of the building, spat fire at every revolution. Every rock on the sum- 
mit was covered with flame. 


—— THE GRAMME ELECTRICAL COMPANY have recently published 
a pamphlet, notifying all parties manufacturing or employing apparatus to 
obtain light or power, or to plate by electricity, that the existing letters patent 
of the United States, owned and controlled by the following members of 
the organization, viz.: The American Electric Company of New Britain, 
Conn., The Brush Electric Company of Cleveland, Ohio, The Edison 
Electric Light Company of New York, The Fuller Electrical Company of 
New York, The Jablochkoff Electric Lighting Company of New York, 
The United States Electric Lighting Company of New York, and The 
Weston Electric Light Company of New Jersey, will be enforced against 
all parties infringing the same. Тһе pamphlet contains a list of the pat- 
ents referred to, with date of issue. 
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THE MUNICH ELECTRICAL EXHIBITION. |POLYTECHNIC SOCIETY OF THE AMERICAN 


HE progress of electric science is now so rapid that 

exhibitions of late improvements have a ratson d'étre 

that no other industry can lay claim to. The Paris and 

London exhibitions have been followed by that of Munich, 

which, although anything but complete, still afforded an 

opportunity to judge of some of the more recent advances 
in electro-technology. 

On the occasion of its opening, Prof. Von Beetz delivered 
an address, which was, essentially, a rapid survey of the 
successive discoveries in the science, until now “ the motive 
power furnished by water, by steam engines and gas 
machines will be used by dynamo-electric machines, and 
electricity can be put in action at will, and at a given 
moment. A circuit, traversed by a current, is heated to a 
glow, and the hundreds of carbon filaments of incandescent 
lamps and the powerful foci of arc lights, furnish us with 
the very light of day itself.“ 

The exhibition was held in the “Glass Palace" of 
Munich, and a magical sea of light surrounded the trees 
and statues of the garden. The reports in the German 
papers state that the incandescent lamps of Riedinger and 
Siemens are not very satisfactory, neither are the differential 
lamps of the latter. In the former lamp the light is inter- 
mittent and insufficient. 

The most interesting part of the Exhibition, for elec- 
tricians, was that containing the dynamo-electric machines 
for illuminating and motive power—of which no fewer than 
56 were exhibited—representing fourteen different systems. 
One of the machines was located at Hirschau—a distance 
of five kilometres. It makes 800 revolutions, and using 
twelve horse-power delivers a current of 660 volts tension, 
and 8 ampere force. The loss in force is estimated at 60 
per cent., but the machine is a very fine example of the 
transmission of power with the simultaneous use of the cur- 
rent for various purposes. 

Deprez has also a transmission for long distances ; he 
uses two Gramme machines, which are enveloped with very 
thin wires. One of the machines was at Miesbach—a dis- 
tance of 75 kilometres. Two ordinary telegraph wires were 
used for the transmission. It made 2,200 revolutions, 
required 214 horse-power, and gave a current of 2,300 volts 
tension. The employment of such a high degree of tension 
has been characterized as dangerous, as no insulation could 
permanently withstand it. 

The Edison lamps, exhibited by the “ Paris Edison Co.,”’ 
were found to work satisfactorily, and the illumination of 
the Arcis Strasse, from the Glass Palace, to the Brienner 
Strasse, by the Edison lamps, the German papers state, was 
satisfactory, but the effect was, on the whole, that of a good, 
steady gas lighting. 

The illumination by the Brush system was defective, but 
the Brush Company has promptly disavowed the Vienna 
firm which undertook the installation. 

So far as inventions and improvements in the telegraph 
and telephone are concerned, it is seen that the State 
system has a most paralyzing effect, by the difficulty with 
which any innovation can be brought to the notice of Gov- 
ernment officials. Тһе Paterson instrument is the one 
most in favor, and is very satisfactory in dry weather, but 
otherwise, when insulation is made imperfect through 
humidity. 

The Munich Clinical Institution has paid great atten- 
tion to the use of electricity for therapeutic purposes, under 
the supervision of the celebrated Prof. Ziemssen. "These 
experiments are mostly designed for the better inspection 
of the internal organs, and will, no doubt, have a great 
influence on the better diagnosis of disease, and knowledge 
of the animal tunctions. 


INSTITUTE. 


N Thursday, November oth, the usual weekly meeting of the Poly- 
technic Society of the American Institute, Prof. 'T. S. Stetson in the 
Chair; was called to order at 8 P. M., and the members first concluded 
a discussion of ventilation, which was continued over from the previous 
meeting. At 8.30, the President announced that the regular subject for 
the evening's debate would be Incandescence, and invited Dr. Van der 
Wyde to address the meeting upon the subject. Іп an informal manner the 
Doctor entered into a general review of the subject, and stated that the 
first incandescent electric light was exhibited before the Royal Polytechnic 
Association, by Sir Humphrey Davy. He then discussed the various 
methods of developing heat and light, and explained that heat could be 
produced simply by percussion. He had seen a blacksmith hammer a 
bar of iron until it was red hot; rifle bullets striking a target may be 
melted by the heat of percussion; cannon balls emit a flash of light when 
they strike a resisting object; by the impact of meteors projected into 
the sun, its heat is sustained. In all these cases motion is converted 
directly into heat, but it may be first converted into electricity, and then 
into heat, in accordance with the law of the correlation of forces. Thus, 
the motion of the armature of a dynamo-electric machine develops elec- 
tricity, which may be carried through suitable conducting wires without 
heating them; but, if at any point a portion of the conductor is made too 
small, or of a poorer conducting material, that portion will become red 
hot, and emit light. Platinum wire is a poor conductor, and when it 
forms part of such a circuit, becomes red hot. Attempts were made to 
make incandescent lamps for illuminating purposes in this way, but for 
various reasons they did not succeed very well. A thin strip of carbon, 
however, in a vacuum to protect it from contact with oxygen, which would 
consume it, is successfully used. Carbon is best adapted because of its 
high resistance to the electric current, whereby it takes less electricity to 
become heated than any other substance, and its capability of enduring 
the highest temperature without melting. The light given out depends 
on the temperature. At 1500°, a solid object, such as a wire, becomes 
red-white hot ; at 2000°, yellow-white hot ; above 2000°, blue-white hot. 
He had seen a Maxim incandescent lamp reach a temperature of 20009. 
In order to do this the carbon strip must be of a suitable solid texture. 
This is produced in the Maxim lamps by heating a strip made from any 
material in a hydro-carbon vapor, whereby carbon is deposited first in its 
pores and then in layers on its surface, causing it to gradually thicken. 
The carbon deposited upon such a strip is seen under the microscope to 
be exquisitely crystaline, and it forms a very compact material, precisely 
suited for the purpose, A very fine platinum wire may be thus heated in 
the hydro-carbon vapor, and become the nucleus of a carboft strip An 
attempt was once made to light the entrance of the Fourth Avenue tunnel 
at Forty-second Street by means of a large incandescent lamp, but it was 
soon abandoned. It may be said, however, that in a certain sense all 
electric lamps are incandescent lamps. In the arc lamp the light is pro- 
duced by the heating of little particles of carbon which are projected from 
one point to the other. An arc lamp when working properly, is perfectly 
steady. The usual flickering is caused only by the operation of the regu- 
lating contrivance. Of all arc lamps the Brush lamp is the best. At the 
conclusion of his remarks, Mr. R. d Heureuse arose, and said that even 
when an arc lamp is burning steadily, the light appeared to him to waver 
or constantly vary. He thought the effect he referred to was due to vari- 
ations in the number of carbon particles transmitted through the arc at 
each instant. He thought it must injure the eyes. Though his point 
appeared well taken, it was not admitted by the Doctor, who persistently 
attributed the only wavering possible to the mechanism of the lamp. 
These meetings are free to the public, occur every Thursday, in the 
Cooper Union, Room No. 24, and all are invited to attend. A different 
subject is discussed each time. 


SINCE WE LAST went to press, and on the morning of Oct. 28th, 
T. Kelly, of 2297 Fourth Avenue, was found dead in his bed. The gas 
in his room was turned on, but not burning. 


SKETCHES OF ELECTRICAL HISTORY. 


BY WALLACE GOOLD LEVISON. 


NO. VI—THE CYLINDER ELECTRICAL MACHINE. 


BOUT the middle of last century the globe electrical 
machine was extensively in use in England, France, 
Germany, Italy, and America, and while the Abbe Nollet, 
the most prominent experimenter in France, persistently 
adhered to the use of the naked hand only for exciting it, 
and, together with a few others, equally conservative, obsti- 
nately resisted innovations in its management, a host of 
more enterprising investigators were endeavoring to further 
improve it. 

Founded upon no scientific basis, their projected im- 
provements were largely chimerical, and, when rescued 
from oblivion, excite our curiosity only; but some among 
them led to.developments of great importance. The first 
of these arose from efforts to use the cushion of Winckler, 


FIG. 20. 


which, though favored by the majority of experimenters, 
was, for two reasons, difficult to adapt to the globe. The 
globular form was unfavorable, and the globes, then pro- 
curable, were very irregular in contour. These difficulties 
had already led several among the Germans to prefer the 
spheroid, either oblate or prolate, and even to employ the 
elipsoidal form for the electric; when Andreas Gordon, 
a Scottish Benedictine monk, Professor of Philosophy at 
Erfurt, who was born in 1712, and died in 1751, abandoned 
the curved form altogether in 1735, and adopted a straight 
cylinder of glass instead.“ The cylinders he used were 8 
inches long, by 4 inches in diameter, and by this modifica- 
tion, which was not very rapidly accepted, it was, for two 
reasons, found possible to use the cushion more success- 
fully. These were, first, that a long cylinder and cushion 
gave a larger area of rubbed surface; and, second, the cyl- 
inders, then procurable, were much more regular in size and 
shape, than the globes, and the cushion, depending for 
adjustment solely upon the elasticity of its leather cover, 
pressed more uniformly against the glass. 


1. Because, says M. Sigaud de La Fond, his hands were remarkably eftica- 
cious, and succeeded when those of others failed. Precis, 1768. 


See Third Sketch. 

Nollet, F. A. Essai sur l'electricite des corps. 
Lardner, Cat. Encyc. London, 184), p. 17. 
Phenomena electricitatis expoeita, ab Andreas Gordon, 1735. 


A. La Haye, 1747. 


Sto» or 
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The globe developed electricity so slowly, that it gave 
large sparks only when associated with a large prime con- 
ductor, upon which the electricity could accumulate; and 
Mr. Benjamin Franklin, who long continued to use, in 
America, a simple globe and crank, says, in a letter written 
in 1752: f“ I have a large prime conductor, made of sev- 
eral sheets of clothiers' pasteboard, formed into a tube, near 
ten feet long, and one foot in diameter. It is covered with 
Dutch embossed paper, almost totally gilt. "l'his large me- 
tallic surface supports a much greater electrical atmosphere 
than a rod of iron of fifty times 15 weight will do, and, 
when charged, will strike at near two inches of distance." 

With a cylinder, the electricity was more rapidly pro- 
duced, and so a large conductor was unnecessary. 

An electrical machine then consisted of three essential 
features. First, a rubber, or cushion; second, a globe, or 
cylinder; and, third, a prime conductor. The latter of 
these, thus already reduced in size, was destined to be next 
again improved. 

Mr. (afterward Sir William) Watson, a Fellow of the 
Royal Society, and a gentleman of wealth, became an in- 
fatuated experimenter, and while he was most conspicu- 
ously generous in encouraging the labors of others, however 
unpretending, by bringing their results before the Royal 
Society, and conscientiously credited the least item to its 
true originator, he described his own experiments in three 
letters to the society. These were afterward largely circu- 
lated, in the form of a book, in one edition of which—illus- 
trated by most beautiful and costly engravings—his electri- 
cal machine is shown.’ It consists of four glass globes, 
mounted one above the other, and turned horizontally by 
belts, which run in grooves, side by side, on a large driving 
wheel. Either of these belts may be thrown off at pleasure, 
and any number of the globes used, as may be desired. The 
electricity is produced by Winckler cushions, or pads, fixed 
upon an upright post, and expressly described as depend- 
ing only upon the elasticity of their leather covers to ad- 
just themselves to the inequalities of the glass globes; but 
the interesting feature of the machine is a novel prime con- 
ductor, the origin and construction of which Mr. Watson 
explains as follows:— 

“While electrified conductors lose at once all their 
electric virtue when touched, electrics, or non-conductors, 
are relieved of it only from a small space, or area, around 
the point of contact, as if they were made up of sections, 
each of which throws off its electricity by a different ex- 
ploion. * * * * * It is desirable to collect, as far 
as possible, the whole mass of the electric fire at the 
same instant, and Professor Holman, of Gottingen, who 
has especially endeavored to effect this object, seems to 
have accomplished it successfully. He uses, for a prime 
conductor, a tin tube, and inserts in one end of it a mass 
of threads, which hang down in contact with the jevolving 
globe. Each thread collects a proportion of the electric 
fire, which all accumulates in the tin tube.“ 

'This brush of threads soon gave place to a brush of fine 
wire, which seems to have been first mentioned, if not de- 
vised, in 1752, by Benjamin Wilson, F.R.S., who, in one 
of his works, gives a picture, and the details of a cylinder 
machine, with which his experunents were made, and also 
explicitly describes the cushion as being pressed against 
the cylinder by a screw only.“ His cylinders were 5 inches 
in diameter and 12 inches long. As to the several cir- 
cumstances that are necessary to be observed regarding an 


6. In a letter dated 1752. Franklin's Works, by Jared Sparks. Boston, 1856. 
Letters, Vol. 5, p. 234. 


7. Experiences, observations, «с. Three letters on electricity, by Wi liam 
Watson. Translated from the English of the recond edition. Paris, 1748. Plate 
1, fip. 1. Also in Philosophical Transactions, 1747, p. 717. Splendid cut. 


8. lbid, p. 712. 
9. Electrical experiments, by Benjamin Wilson. London, 1752, 
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electrical machine, he says: First, we make use of a cylin- for all. An illustration of his crude contrivance is the 
der, and that a cylinder is the most proper figure for this| most important figure in his historical work." An idea of 
purpose will be hereafter confirmed by reason and experi- | it is given in Fig. 21. 
ment.“ : The cylinder machine, provided with Wilson’s wire 
Mr. Wilson then proceeds with a long numbered series| brush, prime conductor, and curtain, Canton's amalgam, 
of directions regarding the management of his electrical and the adjustible cushion of de La Fond, now approached 
machine, and, in the eleventh of these, he refers to theabove | its full development, and rapidly superseded the globe, and 
mentioned brush of fine wires terminating the prime con- its prevalence, a few years later, is attested by Mr. Ben- 
ductor, which is its important feature, as follows: “Тһе jamin Franklin, who, in a list of articles purchased by him 
cylinder must turn towards the points of the wires and not in London, in April, 1758, to be sent to Professor Winthrop, 
from them. "Those points must hang close to the glass, of Harvard College, includes “а large glass cylinder, 
and about three and one-half or four inches from the mounted on an iron axis, with brass caps," because, he 
cushion." says, this form is most used here, and thought better than 
For some time it had been customary to assist the the globe.“ 
cushion by holding the naked hand, or applying. occasion- It having become a common practice to construct the 
ally, a little piece of leather upon the glass beyond it." Mr. | prime conductor of a hollow tube with round or spherical 
Wilson's list of directions, which is so complete that it ends, a further and final improvement was made in it, 
might serve to direct the management of a machine to-day, | which consisted in substituting a row of sharp metal points 
is further remarkable for a probably first reference, to what for the brush of threads, and brought this feature of the 
afterward became the fourth appendage, of the friction elec- | machine to a degree of perfection, beyond which, it has not 
trical machine in every form, now familiarly known as the | been since improved. Fig. 20 is from a copper-plate en- 
curtain. graving, published in 1793, representing the usual cylinder 
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FIG. 21. 


In No. 8, he says: There must be a piece of clean, electrical machine of an earlier date. 
smooth leather (red was what I made use of). of a consid- odd machine of the same period. 
erable length, and as broad as the cushion is long, to be ap- Long before this time, Mr. William Watson discovered 
plied between the cushion and the cylinder, with the smooth the source of electricity in the electrical machine; and 
side next the glass. If the smooth side be gilt, or covered insisted upon the necessity of connecting the cushions with 
over with silver, brass, or copper, it will do full as well." the ground. He shows that the machine apparently draws 

The curtain was seized upon as an advantageous addi- in electricity through the ground connection, and forces it 
tion to the cushion, though silk was soon discovered to be out by the prime conductor, and having imagined a theory of 
a better material for it than leather, but its metal coating electricity, which assumed it to be a highly imponderable 


Fig. 21 shows an 


was transferred to the cushion itself, by Mr. John Canton, 
in 1753.“ who applied it in the form of an amalgam of mer- 
cury, with other metals, which immediately superseded all 
substances previously employed, and, though of question- 


material substance that he called “electric ether," he com- 
pares the action of the globe to that of a water pump; or 
the human heart, which draws in the blood on one side 
that it pumps out on the other, and he considers the action 


able utility, has been resorted to ever since. 

But, despite these improvements, the use of the cushion machine is simply a pump, and pumps the electric ether, 
was stil attended with vexatious difficulties, until M.| which is a kind of fire," Watson asks, “ Why is it not as 
Sigaud de La Fond, in 1754, contrived the now common | reasonable to call it a ‘fire pump’ asto call the new machine 
combination with it of an adjustible spring, to adapt it to of Guericke and Boyle an air-pump ?" * 
his globe machine, and thus rendered it equally available: e n —— —— — 
33 2x: == . М. Sigaud de La Fond. Precis Historique, &c. Paris, 1781. 


of the glass tube to be similar. “Since, therefore, the globe 


--------- — — — — ---- 18 
10. Ibid. 14. Franklin's Works, by Jared Sparks, Boston, 1856. Letters, Vol. 5, p 36). 
11. Nicholson's Philosophy. Philadelphia, 1798, Vol. 2, p. 342. 15. Watson, William. Loc cited; also Philosophical Transactions, 1747. No. 
12. Lardner, Cat. Encyc. London, 1841, p. 69. 484, p. 728. 
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In a letter, dated about the same time, Franklin says: 
Place a thick piece of glass under the rubbing cushion, to 
cut off the communication of electrical fire from the floor 
to the cushion ; then if there be no fine points or hairy 
threads sticking out from the cushion, or from the parts of 
the machine opposite the cushion (of which you must be 
very careful), you can get but a few sparks from the prime 
conductor, which аге all the cushion will part with.“ 

A short time later, in a letter to James Bowdoin 
(dated January 24, 1752), he refers to the same matter 
again, saying: " My globe raises the electric fire with 
greater ease, and in much greater quantities, by means of 
a wire extended from the cushion to the iron pin of a 
pump handle behind my house, which communicates by the 
pump spear with the water in the. well.““ 

When experimenters appreciated the reason why a good 
ground connection with the cushion was necessary—when 
they understood that the electric impulse, indicated by a 
spark entering the finger from the prime conductor, passed 
through the subject's body to the earth, and through the 
earth connection chain to the cushion, it became evident 
that, by standing on a glass legged stool, and placing one 
hand on the cushion, most powerful sparks could be taken 
from the prime conductor. This led to the discovery that 


Е.с. 22. 


fur a quantity of one kind of electricity furnished by the 
prime conductor, the cushions would supply an equal quan- 
tity of the opposite kind, and an appreciation of this fact 
led to the production, in 1783, of Nairns' patent perfected 
cylinder machine, which is represented in Fig. 22, and 
is seen to be provided with two prime conductors. To one 
of these the cushions are attached, to the other a row of 
points. If the former be connected with the earth, the 
latter will supply vitreous electricity. If the latter be con- 
nected with the earth, the former will supply resinous elec- 
tricity. If neither communicate with the earth, they 
become oppositely electrified. Mr. Nairn, who was a mathe- 
matical instrument maker in London, occasionally em- 
ployed by Mr. Benjamin Franklin,” sent him one of these 
machines, and in a letter of acknowledgment, dated Passy, 
October 18, 1783, Mr. Franklin says: "I think it very in- 
geniously contrived, and wish your success in its sale may 
be equal to its merits.” ? This was probably the most per- 
fect electrical machine that Mr. Franklin, who died in 1790, 
ever Saw. 

A Nairn machine, with a cylinder 1 foot long, by 7 inches 
in diameter, and a large prime conductor, is credited by 
Nicholson, in 1793,” with giving nine-inch sparks. 

16. Franklin e, Works, by Jared Sparks. Boston, 1856. Letters, Vol. 5, p. 227. 

18 Franklin e Works, by Jared Sparks. Boston, 1856. Letters, Vol. 5, p. 727. 


19. Ibid, р. 479. 
Nicholson's Philosophy. Philadelphia, 1793, Vol. 2, p. 306. 


ACTION OF VOLTAIC BATTERIES. 


To the Electrician: 


F we take a vessel partly filled with sulphuric acid, and insert in it a 
plate of zinc, the zinc wi!l be immediately attacked by the acid, 
sulphate of zinc will be formed and dissolved in the solution. 

As this chemical action proceeds, the electricity, naturally belonging to 
and residing in the plate of zinc, is carried off by the dissolving salts, by 
a process similar to that by which heat is carried off from a body by water 
evaporating from its surface. By this action the zinc is deprived of a 
portion of its electricity; and the solution, taking up the electricity, thrown 
off from the zinc, becomes overcharged. This charge is prevented from 
passing back to the zinc by the same force which threw it off. But, if the 
chemical action continues, this is evidence that electricity is passing back 
tothe zinc in spite of the resistance. This is the case with most bat- 
teries. The force which throws it off from the zinc is termed electro- 
motive force. The tendency which it has to return may be termed electric 
tension. 

Now, if we place in this electrified solution a plate of carbon, it is evi- 
dent that as the carbon is a conductor, and will not be chemically acted 
upon by the solution, it will instantly become charged to an equal degree 
with the solution, and, if connected by a conductor to the zinc, a current 
of electricity will be established, and if the connection offers little or no 
resistance, the tendency of the electricity to return to the zinc plate 
through the solution will be removed, and the chemical action greatly aug- 
mented thereby. This is the action of a single voltaic cell. 

Let us now consider what will be the effect if two, or more, of these 
cells be joined together for intensity, as it is called. The carbon or neg- 
ative plate of the first, connected to the zinc or positive plate of the sec- 
ond, and so on ; the positive plate of the first, and the negative plate of 
the last of the series being left disconnected. 

The action begins in the first cell, as above described, but in the second 
cell, as scon as the zinc is deprived of a portion of its electricity, it is 
supplied from the overcharge of the solution and negative plate in cell 
No. 1; and as the electro-motive force, or power of throwing off elec- 
tricity from the zinc, is equal in both cells, the action in both will con- 
tinue, until the solution and negative plate in cell No. 2 are charged twice 
as heavily as the solution and negative plate in cell No. t. 

l.et us now analize the condition of the battery at this point, which 
condition is acquired instantaneously, though the description may be 
tedious. 

The zinc plate of cell No. 1 is minus a portion of the electricity which 
it originally had. The carbon plate of cell No. 1 and the zinc plate of 
cell No. 2 are equally charged to a degree corresponding to that 
described in the case of the single cell. Also, in cell No. 2 there must be 
as much difference in the electric condition of the two plates as there is 
in cell No. 1, and as the zinc plate in cell No. 2 is charged equal to the 
carbon plate of cell No. 1, therefore the solution and carbon plate of cell 
No. 2 is charged twice as heavily as the solution and carbon plate in cell 
No. t. The solution and carbon plate in cell No. 3 would be charged 
three times as hcavily as No. 1, and so on through a series of any num- 
ber of cells, and if the extreme ends of the battery be joined the current 
must flow with a corresponding energy. 


New York, Nov. 13th. L. J. PHELPS. 


ON 21ST OF Nov., an unknown man went to the Occidental 
Hotel and secured a room, registering as James Walker, of Chicago. Next 
morning he was found unconscious, and his room full of gas. 


BEATEN ALUMINUM LEAF may be now obtained in books like 
silver leaf, and is largely used instead of silver leaf for decorative pur- 
poses. Mr. Levison suggests heavy aluminum leaf as a substitute for tin 
foil for coating Leyden jars, and similar electrical apparatus. Area for 
area, it does not cost much more, is much lighter, and permanently retains 
its polish. A book of fifty leaves of aluminum, of the ordinary thickness, 
costs 25 cents; of a thickness suitable for Leyden jars, 50 leaves, about 4 
inches square, cost $1.00. 
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AN EXCURSION IN A TORPEDO BOAT. the look-out of an iron-clad cannot detect a torpedo boat 
until it is within 1,500 feet. At that moment, the boat has 


only 9oo feet to travel at full steam, it launches its torpedo 
А VISIT TO THE TORPEDO SCHOOL AT BovanDviLLE, (Ile at боо feet, and can thus, by a single blow, sink a ship 
D'Oléron). which has cost $4,000,000, and which carries 7oo men. The 
torpedo boat is handled with only 5 men. But the iron- 
T is well known that since the discovery and applica-|clad has, on its side, formidable torpedoes. We had the 
tion of the new explosive materials, marine warfare is | good fortune to arrive at Boyardville at the moment that 
undergoing a process of complete transformation ; the age | the French fleet had arrived in the roadstead. The squadron 
of torpedoes has succeeded to the age of gunpowder.|comprised four large iron-clads, one of which was the 
Everything which concerns the study of these formidable | Devastation, which is actually the most powerful of all 
engines possesses a powerful scientific, as well as patriotic | the French iron-clads. 
interest. Notwithstanding the utterances of those well- We went on board the Devastation at the time of the 
intentioned, but impracticable persons among us, who dream | drill. We saw, with admiration, 12 men manage, in two 
of the fraternity of people, and the universal alliance of the | minutes, guns of 58 tons, which were directed to all points 
nations, it is necessary to be strong, if one would hold one's | on the horizon with as much ease as one would direct an 
place in the great battle of life. Si vis pacem para bellum. opera-glass. There are four such guns on board the 
I recently had the good fortune to visit the torpedo | Devastation, beside eight others of 10 tons. First, we saw 
school at Boyardville, in the Пе D'Oléron, and to travel the launching of the torpedoes. ‘The steam engines have 
from thence by the river Charente, on board of one of the 8, ooo horse-power ; and the Devastation burns a veritable 
new torpedo boats of our marine. Such an interesting | mountain of coal daily. 
excursion, so extraordinary for a layman, 1s an occurrence The torpedo school, which we visited next, after our 
not to be forgotten, and I shall endeavor to communicate landing at Boyardville, iS organized ina very complete man- 
to the reader my impressions of the voyage. ner, for the study of torpedoes and all that is connected 
We left Rochefort on the torpedo boat at seven o’clock | with these new appliances. 
inthe morning. These boats, called Thornycrofts, after the The students are numerous, very assiduous and 
name of their inventor, constructed by Messrs. Claparéde | thoroughly instructed by special instructors. On the shore 
& Company, entirely of steel plates, are very narrow and there are apparatus for experiments relative to explosions 
are 88 feet long. All the space is occupied, one way or|by the use of dynamite, or compressed gun-cotton ;. a 
another, by a steam engine of 400 horse-power, and by the | dynamo machine actuating an electric light which projec:s 
two torpedo cylinders placed in front. These boats аге its rays over the sea. Very ingenious systems are disposed 
exposed above the water only r9 inches ; their occupants |for the explosion of submerged torpedoes, placed at the 
are enclosed in the rear of the boat in a cabin covered with | bottom of the sea for the protection of the entrances to 
a hood of steel plates, so that no one is visible from the out- | ports. 
side. In time of peace, however, the occupants remain There are to-day, in fact, three different torpedo 
outside on the plates of metal, as breathing is difficult systems adopted by the different marines. ist, the fixed 
within the cuirass. ‘lhe speed of the vessel IS so rapid (18 torpedo, placed at the bottom of the sea, which can be 
knots an hour), that the effect is extraordinary ; in the rear| exploded by electricity carried on wires connecting with 
the rotation of the screw is so powerful that the Charente, the post on shore; 2nd, the self-propelling torpedoes, of 
which is very wide near Rochefort, is greatly agitated by it, the Whitehead species, which, launched by the torpedo 
producing undulations in the water which form waves of boats or iron-clad ships, are furnished with their own 
considerable height on the shores. Тһе washerwomen and motors, and travel by themselves to strike the object 
fishermen fly from the approach of the torpedo boat, which |intended, at 600 feet distance; 3rd, the spar-torpedoes, 
is obliged to stop, to avoid foundering their boats and wash- | which are carried to their destination by a boat manned 
tubs. I was on boat No. 38 with two of my friends, and | by sailors, and which infallibly reach their intended 
two other passengers were on board No. 51, which followed | object of attack. 
us. The torpedo boats always sail in couples, for the pur- One of the most distinguished admirals of our navy said 
pose of mutual aid in case of accident to either. On the|to us: “Тһе self-propelling torpedoes may be compared to 
sea, the boat in front cleaves the waves and is entirely | the ball of a revolver, they often miss their mark; the other 
covered with water. torpedoes, to the arm of a man at the end of a spar, it is 
The Whitehead torpedoes, employed in all these vessels, the blade of a poignard, which strikes without fail." The 
are admirable specimens of mechanism. One would call buildings of the school of torpedoes are large and well 
them great porpoises of steel, swimming between two|ventilated They contain the construction shops, physical 
waves, and traveling 600 feet to attain their destination ; laboratories (especially provided with all sorts of electrical 
the torpedo itself is a veritable ship in miniature, furnished | apparatus), chemical laboratories, models of the different 
with a propelling screw behind, and which, provided within | torpedoes in common use, and the dormitories of the naval 
with a compressed air apparatus. contains бо lbs. of gun | cadets. Everything is clean, and good order prevails. 
cotton. Experiments in range-finding are made entirely | Everything breathes the air of discipline and the regularity 
with dummies, as torpedoes, costing $3,000 each, cannot | of the ship ; and the visitor is received with the courteous 


be uselessly sent out. | | welcome, of which the officers of the naval service so well 
When the torpedo starts, shooting forward by means of | know the secret. GASTON TISSANDIER. 
compressed air, the spectacle is as exciting as can possibly In La Nature. 


be imagined, as it is seen and heard gliding and whistling 
on the surface of the water. 

When the torpedo boat is at sea, and it is desired to sur- ‚ 
prise an iron-clad of the enemy, the boat is painted of the —— IN A PAPER, read before the Medico-Chirurgical Society, Oct. 10, 
same color as the water; there are on board different | 1882, and published in the New York Medical Times for Nov., three 
colored paints and the exterior surface of the boat can be | cases of the stricture of the urethra are given, which were cured by elec- 
painted in ten minutes, grey if the sky is grey, black by |trolysis, after all other methods of treatment had failed, by Dr John 
night and white for blue water. Under these conditions, | Butler of this city. 


EEK AE E rr —— — 


IMPROVEMENTS IN TELEPHONES. 


HE Comptes Rendus gives some particulars of improve- 
ments in the telephone effected by d’Arsonval. His 
experiments proved that there existed a similiarity between 
the telephone and dynamo-electric machine, and that the 
power of the telephone was greatly increased by bringing 
both poles of the magnet near the vibrating plate, while 
considerable advantage was also obtained by having them 
provided with flat bobbins very close together. By this 
means any too strong magnetic induction is prevented, the 
magnets, on the contrary, being somewhat weaker when en- 
circled with thin and flat bobbins. 

The experiment, of Marcel Deprez, in constructing his 
galvanometer, showed that the only active part of the 
circuit lies between the poles of the magnet. The applica- 
tion of this principle to the telephone can be easily and 
practically proved in the following manner: 

A magnet with flattened poles is brought under the vi- 
brating plate of a telephone, and a wire, conveying an inter- 
rupted current, placed between, but in such a way, that it 
can be also placed outside the poles when required. It will 
be found that the plate will vibrate strongly when the wire 
is between the poles, and that the vibrations, when the wire 
is in any other position, will be either very weak, or alto- 


"A ” 
D’ARSONAL’S TELEPHONE. 


gether absent. In double poled telephones, therefore, such 
as Gower's, Siemen's, Ader's, the parts of the coil circuits 
which are not between the poles, may be considered as 
simply useless. D’Arsonval has therefore selected the ring 
shape for the magnetic field, so as to submit the whole cir- 
cuit to its influence—an arrangement that has been adopted 
by Klés for his electro-magnets. One of the poles has a 
cylindrical core and carries the bobbin; the second has a 
ring shape and envelops the first, so that the whole bobbin 
is within the influence of the magnetic field. АП the lines 
of force, of the field, are perpendicular to the wire coils, 
and consequently experience the maximum action of the 
current. 

The telephone is thus made in the simplest and most 
effective form. The magnet has the form of a spiral, which 
has the advantage of uniting the lines of force in a closed 
circuit, as was employed by Ladd, twenty years ago. The 
two ends of the magnet-hoop carry the cylindrical core— 
that is the ring—and between these ends, the bobbin is 
carried and enclosed, while the flat ends are brought as 
close as possible to the vibrating plate. The arrangement 
of the plate is very simple, the metal case containing it, is 
placed between the cylindrical core and the corresponding 
end of the magnet. ‘The whole apparatus weighs only 350 
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grammes, but despite these small dimensions, it repeats 
vocal sounds with great exactness, and so clearly, that the 
tones can be heard throughout a room when the instrument 
is provided with a speaking tube. 


SPARKS. 


— ON Nov. rith, D. J. Leamy was found dead in his lodging 
house, No. 48 Chatham Street. Upon forcing his door, it was discovered 
that he had turned on or blown out the gas. 


ON Nov. IgtH, John McGrogan and Michael Gilroy were 
severely burnt about the hands, neck and face, at John and Nassau Streets, 
by the explosion of gas, while laying pipes for the American Steam Heat- 
ing Company. 


ON Ост. 30th, gas, which had accumulated in the Eureka Con- 
solidated shaft, Eureka, Nev., burst with a tremendous noise. The large 
works were demolished, and the immense roof crushed in. The superin- 
tendent was severely injured. 


--- ON THE NIGHT of Oct. 28th, in extinguishing a fire in the base- 
ment of the building, No. 7gr Eighth Avenue, three men were severely 
burned, and four others overcome by an explosion of gas. The fire is 
supposed to have started from a gasoline lamp. 

—— Ом Ост. 28TH, Miss Sarah M. Fendick, an accomplished young 
lady of twenty years, was found dead іп bed at No. 111 Fort Greene 
Place, Brooklyn. Тһе room was full of gas, and when a physician was 
summoned, it was discovered that death had resulted from suffocation. 


On Nov. 14th, a newly married couple, Louis McCann and 
wife, were found suffocated by gas in the Astor Place Hotel. The Herald 
reports in connection with this case, that cases of asphyxia by gas in hotels 
have become so common that little official attention is paid at the Cor- 
oner's office to them. | 


ON Nov. 6th, a gas-fitter took a lighted candle to search for leaks 
in some unoccupied flats on West 123d Street. After finding one, he for- 
got to place a cap on the burner. There was an immediate explosion, 
which demolished the doors. Both the gas-fitter and a colored attendant 
were thrown to the floor ; the latter was seriously injured. 


THE London Electrical Review, of Nov. 4th, says: The explosion 
of gas which occurred at a recent committee meeting of the Mile-End 
Vestry, just as the question of lighting the main road, and other portions 
of the district, by means of electricity was being discussed, does not re- 
quire much comment. It is, however, highly probable that the vestrymen, 
to the number of nearly a dozen, who suddenly found themselves under 
the table, will vote in favor of the electric light. 


ON Nov. roth, a dangerous fire occurred on Twenty-first Street 
and Avenue A. Within half a block, on First Avenue and Twentieth 
Street, two immense gasometers of the New York Gas Company are 
located, each containing 1,500,000 feet of gas. The fire was separated 
from one of these gasometers by only a three-story stable. The fire was 
extinguished with great difficulty. During its occurrence great excite- 
ment prevailed, through the close proximity of the huge gasometer, from 
which the gas was being slowly drawn, filling the air with its odor. 


THE WOONSOCKET Patriot says: Of the many forms of electric 
transmitters and receivers brought out in the past few years, none show 
more novelty and exhibit such a marked difference in form and construc- 
tion from all the others as one recently perfected by Mr. Preston C. 
Nason, an electrician of this place. Тһе nbw instrument is only two 
inches in its largest dimensions, and so small otherwise that eighteen of 
them could be placed inside of a Blake transmitter; and, unlike the latter, 
the Nason has no door, lock, or hinge, no opening to speak into, ho 
binding screws to work loose, and nothing in common with other trans- 
mitters, except the induction coil. Externally, with its hard rubber or 
metallic case, it resembles a small pocket match safe. After once adjust- 
ing to the line it can be removed or replaced instantly by touching a small 
spiing at the top of the case. Although so small it will transmit words 
in any part of an ordinary sized room without directing the voice towards 
the instrument. 
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——— А CONVENIENT arrangement, says L Electricite, whereby a Geissler 
tube is rotated electro-magnetically on a supported axle above a coil stand- 
ing on one end, has been devised by M. Combettes. 


— — AN ELECTRICAL TRYCYLE was recently ridden through London by 
Prof. Ayrton. The accumulators were placed on the foot-board of the 
trycyle, and the motion was produced by one óf Professors Ayrton and 
Perry's newly patented electro-motors, placed under the seat of the rider. 
The total dead weight of the apparatus was one and a half hundred-weight. 


—— A METHOD OF signaling by means of electric balloons, was 
tried recently in Paris, by MM. Mangin and Baudet. The balloon, made 
of paper rendered translucent, was about 8 ft. in diameter, and was беа 
with pure hydrogen, A Swan lamp was fitted inside, and a light rope, 
carrying two copper wires, was attached. When the circuit was completed, 
the whole balloon appeared to be a globe of fire. By switching the cur- 
rent off and on, the Morse code can be spelled out, and thus, captive bal- 
loons of this kind can be used for signaling purposes. 


— ON AUGUST Ist, began at Göttingen, a series of magnetic obser- 
vations which are to extend over the space of 14 months. They will take 
place under the supervision of a professor of the University of Góttingen, 
on the 1st and 15th of every month, at the same hours as those performed 
by the international expeditions sent out to the North and South Pole. 
Their principal object is to ascertain the magnetic condition of the earth. 
Some experiments will also take place with respect to magnetic intensity 
in the garden of the Observatory, in a pavilion built up of wood and brick 
only, without an atom of iron in it. | 


—— Dr. HAsk, of Hanover, has invented an electrical fire-alarm ap- 
paratus, in which a glass tube, with two terminal bulbs at its upward bent 
ends, partly filled with spirit of wine, is supported horizontally with a brass 
ring at the middle, allowing of slight rotation іп a vertical plane. The system 
resembles a water-hammer, but one of the bulbs is blown larger than 
the other and has a thinner wall, so that it is very sensitive to changes of 
temperature. The (displaceable) brass ring is so placed that the end with 
the larger bulb preponderates over the other, lying on a rest. Whena 
rise of temperature occurs, the liquid is forced into the other arm, so that 
the latter descends on a platinum style attached to a spring, making it dip 
in mercury, and so close a circuit and cause a bell to ring. 


---- MR. J. J. GHEGAN, General Manager of the Mexican Northern 
Telephone and Telegraph Co., left New York City, for Monterey, on the 
8th ult. Ms. Ghegan is one of our esteemed electrical engineers, and in 
this large Mexican field his ability and experience will enable him to 
soon build up a large business. He bade adieu to many friends who 
wished the new enterprise the success that has hitherto attended his labors. 
The principal offices of the Company are at 55 Broadway, N. Y. City. 
F. K. Hain, President; F. M. Delano, Vice-President; and Alvan 
Tenney, Secretary and Treasurer. | 


—— THE WASHINGTON Post, Nov. loth, reports that the stock- 
holders of the United States Electric Light Company of Washington, 
D. C., held a meeting yesterday for the purpose of organization, and 
$200,000 of the capital stock of the company was subscribed and paid 
for. The following named gentlemen were elected a board of directors 
for the ensuing year: Peter A. B. Widener, William L. Elkins and 
Martin Maloney, of Philadelphia ; George W. Hebard, of New York, 
and James L. Barbour, Stilson Hutchins, Robert Boyer, Albert W. 
Fletcher and Wiiliam Dickson, of Washington, D.C. James L. Barbour 
was elected the President of the Board ; William Dickson, Secretary, 
and M. Maloney, Treasurer. Mr. N. W. Ellis, of Manchester, N. H., 
was appointed Superintendent. The executive committee, who will have 
full management in the detail of building and operating the line, are 
Messrs. Maloney, Fletcher and Dickson. The Washington organization 
of the United States Electric Lighting Company have a large number of 
orders for lamps already, and it is expected most of our principal stores 
and thoroughfares will be brilliantly illuminated before the assembling of 


Congress. 


—— THE NEW GORDON DYNAMO is of the alternating current type, 
and described as the largest in existence. The total weight is about 18 
tons, the revolving magnet-wheel weighing 7 tons. The machine is be- 
lieved to be capable of supplying no fewer than 7,000 20-candle Swan 
lamps. The coils can be joined up in almost any desired manner; the E. 
M. F. is about 60 volts, and the resistance, when the fixed coils are con- 


nected in quantity, only ‘00047 ohm. 
(For Patents, see page 290.) 


BUSINESS NOTICE. 


T will be seen by an advertisement in another column, that Prof. Curt. 
W. Meyer, of No. 11 Dey Street, presents for the holiday season a 
very perfect set of electrical instruments. Іп a convenient box may be 
found a compact electrical plate machine, perfectly capable of generating 
electricity, with electrical orrery, cannon, bells, ball, electrometer, Leyden 
jar, head of Medusa, and a Geissler, or vacuum tube, with other appar- 
atus. Now, all these various objects are contained in a box not more 
than a foot square, and can be sold at the same cost as many a useless 
toy. 


>EQUITABLE< 
LIFE ASSURANCE SOCIETY. 


OF THE UNITED STATES. 
No. 120 BROADWAY, New York. 


Cash Assets 345, 000, 000.00 
Cash Income, over 10, 000, 000.00 
Cash Surplus, - 10,000,000.00 


New Assurance in 1881, 46,189,096.00 
(The Largest Business in the World.) 


Outstanding Assurance, 
$200,679,019.00 
Total amount paid policy- 
holders since the organi- 
zation of the Society, 
$61,912,031.00 


The policies written by Тне EQUITABLE are short 
simple and easily understood. They become 


INCONTESTABLE 


after three years from their issue, and such incontestable 
policies are payable immediately upon receipt, at the 
Society's office in New York of satisfactory proofs of 
death, and without the usual delay of sixty or ninety days. 

The Society has not a single contested claim on its 
books. 

For the facts explaining the success of this Society, and 
the results of maturing Tontine Savings Fund Policies, 
apply to the officers and agents. ” 


H. B. HYDE, President. 


JAMES W. ALEXANDER, Vice-Pres. 
SAMUEL BORROWE. 2d Vice-Pres. 
WILLIAM ALEXANDER, Secretary. 
E. W. SCOTT, Supt. of Agencies. 
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ATHE MATHER DYNAMO-ELECTRIC MACHINE 


Electrotyping, Reduction of Ores, Scientific Research, &c., 


Sole Manufacturer, 


68 MARKET ST., HARTFORD, CONN. 


-— eom 


Special Machines of any number of volts, for 
the deposition of metals. 

These machines use about half the power of 
others, no water being required ; and its many “Жж 
superior qualities enable me to place it оп À = ыб Le SS) 
thirty day's trial, with confidence of its giving Ӯ 
perfect satisfaction, which is guaranteed in all 
respects. 

Descriptive circular furnished on application. 

A liberal allowance will be made for old 
machines. 


BURKE. FR ASER & CONNETT, Е Arthur с. Fraser. 


Solicitors of American and Forcign 


PATENTS 


10 SPRUCE STREET, NEW YORK. 


Especial attention given to Electrical Inventions. Opinions rendered as to validity and infringement of patente 
Inventors should send for specimen сору of ^ PATENTS ON INVENTIONS,” a Quarterly Circular of information and advice about Patents, ёс. 
eh ek K! PRIMA EEE OMM EN 


ARC AND INCANDESCENT LICHT. The Rubber Comb & Jewelry Co. 


Henry Connett. 


United States Illuminating Co. ELECTRIC AL SUPPLIES, 
90 Chambers St., New York. 33 MERCER ST, New Yonk. 


Sole Grantee of all Patents and Rights MANUFACTURERS OF 


owned by SHEET RUBBER, RODS, TUBING, &c., 
THE UNITED STATES ELECTRIC LIGHTING C0., RUBBER HOOK INSULATORS, 


А KEY KNOBS, SWITCH HANDLES, 
tor the City of New York and vicinity. MAGNET COVERS, MAGNET HEADS, 
WINDOW TUBES, with HEADS, 

The Machines and Lamps manufactured for this Company are under BATTERY CELLS, BATTERY SYRINGES 
patents of Maxim, Weston, Farmer and others, and And Specialties of any Required Character. 
comprise all the latest improvements in Electric Lighting. THE E LE CTRICIAN’S VADE-MECUM. 

EUCENE T. LYNCH, To the М. Y. Agent of the College of Electrical Engineering, 122 E. 26th St., V. Y.: 
President. 


‘ Your Dictionary of Electricity is an exceedingly good one; leaving 
out the old sealing wax, glass machine and amber experiments, and in- 


J ⅛ðè K ee 8 
INVENTORS address JANNUS & CO,, | serting cuts with epigrammatic descriptions of the recent great electrical 


| : d D. C., for inventions, makes your work very valuable; and at the low price of three 
Attorneys and ues is Patent 5222 dollars, the edition ought to Бе sold at олсе. Nearly eer electrical 
references or advice: and opinion as to patentability, sent free. | inventor and manufacturer in U. S. and Europe, will find a cut or a 


ALL CASES before the Patent Office and Courts receive skillful description of their invention or apparatus in it." 


attention. Terms accommodating. EDWARD WESTON, 
ELECTRIC CASES OUR SPECIALTY. | Е Е W. R. POPE. 


PLATINUM. 


Н. M. RAYNOR, 
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2 BOND STREET, NEW YORK. 
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200,213 
266,244 


PATENTS FOR OCTOBER AND NOVEMBER, 1882. 
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October 3rd. 


Electric Lighting Appiratus, Governor Valve for. G. A. Tabourin, 
Marseilles, France. 

Electric Machine Regulator, Dynamo. J. W. Langley. Ann Arbor, Mich. 

Electroplating Machines, Attachment to Dynamo. S. M. Puffer, Detroit, 
Mich. 

Lamp and Holder for the same, Electric. T. A. Edison, Menlo Park, N.J. 


Lamp, Electric. J H. Guest, Brooklyn, N. Y. н 
Lamp, Electric. 8. Waters, London, England. 286. 027 
Lamp, Electric Incandescent, J. H. Guest. Brooklyn, N. Y. 206.17 2 
Lamp Support, Electric. W. Wheeler. Concord. Mare. a 
Low Water Detector, Electrical. Е.Н. Ashcroft, Lynn, Mass. 266,09) 
Magnet, Electro. T. Cochran, Brooklyn, ЇЧ. Ү. : 


Steam Boiler Cleaners, Electrical Alarm for. Е.Н. Ashcroft, Lynn, Mass. 

Telegraph, Automatic. F. Anderson, Peekskill, N. Y. 

Telegraph, Automatic. F. Anderson, Peekskill, N. Y. 

Telegraph, Printing. A. Wireching, Brooklyn, N. Y. 

Telegraphy, Dynamo. G. D‘Infreville. New York, N. Y. 

Telegraphy. Dynamo. G. D'Infreville, New York, N. Y. 

Telephone Calls, Co nbined Key-Boird, Antomatic Switch and Magneto- 
Generator for. J. P. Stabler, Sandy Spring. Md, 

Telephone Calls. Signal Transmitter for. J. P. Stabler, Sandy Spring. 
Md. 

Telephone Loca! Call Instrument. J. P. Stabler, Sandy Spring, Md. 

Telephone, Mechanical. W. E. Hathaway, and W. B. Johnston, Hornells- 
ville, N. Y. 


October 10th. 


Electric-arc Light. T. A. Edison, Menlo Park, N. J. 

Electric Conductors, Preventing Flashing Between. E. Thompson, New 
Britain, Conn. 

Electric Lighting System. T. A. Edison, Menlo Perk, N. J. 

Electric Machine, Dynamo. T. A. Edison, Menlo Park, N. J. 


266,467 
Electric Machine, Dynamo. H. J. Müller, New York, N. Y. 966 363 
Electric Machine Regulator, Dynamo. Т. A. Edison, Menlo Park, N. J. 266,837 


T. A. Edison, Menlo Park, 
T. A. Edison, Menlo Park, 
k 


Electric Machine Regulator, Dynamo. N 
N 
T. A Edison, Menlo Park, N 
N 
N 


Electric Machine Regulator, Dynamo. 

Electric Machine Regulator, Dynamo. 

Electric Machine Regulator, Dynamo. 

Electric Machine Regulator, Dynamo. 

Electric Machine Regulator, Dynamo. 

Electric Machine Regulator, Dynamo. J. F. Ott, Newark, N. J. 

Electric Machine Reguiator, Dynamo. E. Thomson, New Britain. Conn. 

Electric Signal. I. Kiteee, Cincinnati, Ohio 

Electric Signaling Apparatus. J. H. Cary. Boston, Mass. 

Electrical Transmission of Power, Apparatus for the. T. A. Edison, 
Menlo Park, N. J. 

Electrical Transmitter. G. J. Carney and J. V. Meigs, Lowell, Mass. 


T. A. Edieon, Menlo Park, 
T. A. Edison, Menlo Park, N. 
J. F. Ott, Newark, N. J. 


“ УД 

Electrode for Batteries. І. Pitkin, Clerkenwell, County of Middlesex, с 
England. : 

Ineulating Electrical Wires. С A. Gage, Chicago, Ill. 266.567 

Lamp, Electric. G. W. Beardslee, Brooklyn, N. Y. 266,205 


Lamp, Electric. M.G. Farmer, Newport, R. I. 

Lamp, Electric. D. N. Hurlbut, Chicago, III. 

Lamp, Electric-arc. J. H. Guest, Brooklyn, N. Y. 

Lamps, Treating Carbons for Electric. T. A. Edison, Menlo Park, N. J. 
Railway Engine, Electro-magnetic. T. A. Edison, Menlo Park, N. J. 
Railway Trains, Electric Signal for. J. P. Clark, Philadelphia, Pa. 
Railway Trains, Electric Signal for. J. P. Clark, Philadelphia, Pa. 


Telegraph, Multiplex B. Thompson. Buffalo, N. Y. me 
Telegraphic Cables, Grapnel for Raising. S. Trott, and H. Kingsford, 266.854 
Halifax, Nova Scotia, Canada. i 
Telegraphic Recording Instrument. S. V, Essick. Alliance, Ohio. 206.793 

Telephone Switch. T. A. Watson, Everett, Mass. 266.6 
Undergronnd Conduits, Wire Support for. A. H. Mershon, Philadelphia, 266, 55 
Pu. 

Weber Meters, Maintaining Temperature in. T. A. Edison, Menlo Park, 266.681 
N. J. pie 
Watchman's Electric Register. С. W. Adams, Boston, Mass. 2. 

October 17th. 266,798 
266,957 
Burglar Alarm. М. Decker, and J. K. Deming, Chicago, III. 

Electric-arc Light, E. Thomson, New Britain, Conn. 266,741 
Electric Circuits, Cut-out for. E. Weston, Newark, N. J. 266.739 

Electric Conductors, Conduit for Underground. W. Mackintosh, | 266,7 
Providence, R. I. 266.904 
Electric Machine, Dynamo or Magneto. E. Weston, Newark, N. J. 206,806 


Electrical Indicator. E. Werton, Newark, N J. 


Electrical Tranemission of Power, System forthe. E. Weston, Newark, 
N. J. 

Elevators, Electric Safety Device for. R. M. Curtiss, Brooklyn, N. Y. 

Galvanic Battery, Portable. C. Gibbs, New York, N. Y. 

Lamp, Electric. E. Weston, Newark, N. J. 

Lamp, Electric arc. O. Kartzmark, New York, N. Y. 

Lamp, Electric-atc, E. Weston, Newark, N. J. 

Lamps, Carbon Holder, for Arc. A. G. Waterhouse, New York. N. Y. 

1 amps, Device for Suspending Arc. A. G. Waterhouse, New York, N. Y. 

Lamps. Manufacture of Incandescent Electric. J. V. Nichols, Brooklyn, 
N. Y. 

Lightning Rod, Joint or Coupling. C. E. Ball, Philadelphia, Pa., 

Magneto or Dynamo Eleciric Machine. A. G. Waterhouse, New York, N.Y. 

Railway Signal, Magneto-electric. W.'W. Gary, Boston, Mass. 

Secondary Batteries, Plate for. J. A. Maloney, Washington, D. C., C. H 
Koyl, Cobourgh, Ont., Canada. 

Secondary Battery. C. F. Brush, Cleveland, Ohio. 

Secondary Battery. A. K. Eaton, Brooklyn, N. Y. 

Secondary Battery. W. A: Sbaw, Brooklyn, N. Y. 

Secondary or Storage Battery Element. C. F. Brueh, Cleveland, Ohio. 

Telegraph, Printing. W. J. McCausland. Phitadelphia, Pa 

Telephone. T A. Edison, Menlo Park, N. J. 

Telephone. T. A. Edison, Menlo Park, N. J. 

Telephone Circuit and Apparatus. W, D. McKinney. Bo-ton, Mass. 

Telephone Exchange, Mechanical. G. F. Shaver, Erie, Pa. 

Telephonic Transmitter. G. F. Milliken, Boeton, Masa. 


October 24th. 


Annunciator, Electric. J. C. Warner, Chicago, III. 

Annnnciators of Telephone Exchanges, Circuit for. 
Chicago, Ill. 

Electric Cable. P. B. Delany, New York, N. Y. 

Electric Generator, Dynamo. R. C. Hindley, and W. 8. Buffham, Racine, 
Win. 

Electrical Distribution, Junction for Conductors of Systems of. J. 
Kruesi, Menlo Park, N. J. 

Electrical Fixture. L. Stieringer, New York, N. Y. 

Electrical Machine. E. Guerin, Paris, France. 

Lamp, Electric. С. F. Heinrichs, London, England. 

Lamp, Electric-arc. J. D. F. Andrews, Charlton, County of Kent, Eng. 

Lamp, Electric arc. W. P. Freeman, New York, N. Y. 

Lamp, Electric Incandescent. T. A. Edison, Menlo Park, N. J. 

Lamp, Electric Incandercent. H. Goebel, New York, N. Y. 

Lamp Globes, Apparatus for Creating Vacnums in [ncandescent-electric. 
H. J. Mullen, New York, N. Y. 

Telegraphe, Perforator for Automatic Printing. A. F. and F. B. John- 
son, Brooklyn, N. Y. 

Telegraphs Perforator for Automatic Printing. A. F. and F. B. John- 
gon, Brooklyn, N. Y. 

Telephone, Battery. L. Jacobson. 

Telephone, Central Office System and Apparatus. 
and J. W. Duxbury, Providence, R. I. 

Telephone Exchange System. C. E. Scribner. 

Telephone Exchanges, Multiple Switch Board for. 
C. H. Wilson, Chicago, Ill. 

Telephone, Magneto. T. A. Watson. 

Telephone Switch. C. W. Lewis. 

Telephone Switch. C. W. Lewis. 

Telephone Switch Board and Pneumatic Signal therefor. C. Е. Scribner, 

Telephonic Receiver and Automatic Circuit Breaker Combined. W. C. 
Eckert, J. A. Seeley, E. A. Eckert, Cincinnati, Ohio. 


October 31st. 


Carbon Conductors, Apparatus for Heating. T. E. Lockwood, Paris. 
France. 

Electric Circuits, Implement for Closing and Testing. L. Mann, Detroit, 
Mich. 

Electric Distribution System. T. A. Edison, Menlo Park, N. J. 

Electric Lines, Conduit for. R. H. Corbett, New York, N. Y. 

Electric Machines, Commntator Brush for Dynamo. W. B. Mason, 
Boston, Mau. 

Electrical Conductors, Conduit for. G. 8. Eaton, Brooklyn, N. Y. 

Electrica! Conduit, Underground. S. D. Strohon, Philadclphia, Pa. 

Electrodes for Secondary Batteries, Making. С. F. Brush, Cleveland, 
Ohio, 

Galvanic Batteries, Containing Vessel for. C. A. Faure, Paris, France. 

Interlocking Apparatus, Hydraulic and Electric. O. Gassett, Boston, 
Mass. 

Lamp, Incandescent Electric. E. Weston, Newark. N. J. 

Lamps, Shunting Device for Electric. E. Weston, Newark, N. J. 

Magneto or Dynamo- electric Machine. E. Weston, Newark, N. J. 

Railway Signaling Apparatus, Electric. C. A. Scott, Boston, Мака. 

Railway Train E ectric Signaling Apparatus. E. T. Gilliland, Indianapolis 
Ind. 


C. E. Scribner, 


H. W. Breckenridge, 


C. C. Haskins, and 
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Telephone Switch. S. Bergmann, New York, N. Y. 
Telephone Transmitter. D. Draubaugh, Eberly's Mill, Pa. 
Telephones, Connecting Device for Operators. L. Mann, Detroit, Mich. 
Telephonic Receiver. S. E. Beedy, Farmington, Me. 
Telephonic Transmitter. S. E. Beedy, Farmington, Mo. 
Carbon Black, Apparatus for Manufacturing. J. T. Dysart. 


November 7th. 

Chandelier for Electric Candles. C. A. Cheever, New York, N. Y., 
W. L. Candee, Brooklyn, N. Y. 

Clock for Making Electric Signals. R. W. Willson, New Haven, Conn. 

Circuit closer. L. Waldo, New Haven, Conn. 

Clocks, Device for Synchronizing. R. W. Wilson, New Haven, Conn. 

Distance Register, Electric. E. R. E. Cowell, Detroit, Mich. 

Electric Machine, Dynamo. V. W. Blanchard, New York, N. Y. 

Electric Machine, Dynamo. E. J. Harling, and E. Hartmann, London, 
England. 

Electric Machine, Dynamo. P. Jablochkoff, Paris, France. 

Electric Machine, Dynamo. G. A. Scheefer, Evansville, Ind. 

Electrical Currents, Metailic Circuit for. S. D. Strohm, Philadelphia, Pa. 

Electrical Currents, Metallic Circult for. S. D. Strohm, Philadelphia, Pa. 

Electro-pnenmatic Gate and Signal Operating Apparatus. W. Robinson, 
Boston, Mass, 

E'ectro-therapeutic Apparatus, J. W. See, Hamilton, Ohio. 

Insulating Compound for Electric Wires. R. S. Waring, Pittsburg, Pa. 

Inanlating Material for Electric Uses. R. S. Waring, Pittsburg, Pa., and 
J. B. Hyde, New York, N. Y. 

Insulating Wires for Electric Uses, Process of and Apparatus for. R. 
S. Waring, Pittsburg, Pa., and J. B. Hyde, New York, N. Y. 

Lamp, Electric-arc. C. A. Cooley, New Britain, Conn. 

Maguet, Electro. V. W. Blanchard, New York, N. Y. 

Secondary Battery. V. W. Blanchard, New York, N. Y. 

Secondary Battery. E. T. Starr, Philadelphia, Pa. 

Telegraph, Railway Car, (Re-issue). J. R. Finney, Pittsburg, Pa. 

Telegraph, Ship. J. S. Gisborne, Charing Cross, County of Middlesex. 
England. 

Telegraph Switch. R. Brougham, Hedden St., 
Middlesex, England, 

Telephone, Mechanical. H.E. Huston, Monticello, III. 

Telephone Systems, Electric Circuit for. J. W. Brennan, Chicago, III. 

Telephone Systems, Electric Switch and Circuit for. J. W. Brennan, 
Chicago, Ill. 

Tower for Electric Lights, &c. 


963,730 
286.615 
266.853 
266,746 
266,747 
266,953 


260,969 and 
967,299 
267, 287 
261,300 
26; ,062 
267,136 
267,196 


266,993 
267 ,263 
201,218 
267,219 
26: ,250 


267.025 
207,046 
267,045 


67,044 


267,155 
267 138 
267,197 
267,275 
10,232 
266,987 
267.144 Regent St., Connty of 
267,203 
287,058 
267,059 


267,115 C. D. F. Smith, Aurora, Ill. 


November 14th. 

Electric Cables, Machine for the Manufacture of. 
Providence, R. I. 

Electric Machines, Electric Governor for Driving Engines for Dynamo. 
S. D. Mott, Menlo Park, N. J. 

Electrotypes, Machine for Notching and Trimming. С. M. Letz, Chicago, 
ІШ. 

Galvanic Battery. А. Bernstein, Berlin, Germany. 

Galvanic Battery. G. W. O'Harra, Kalamazoo, Mich. 

Lamp, Electric-arc. N. McCarty, Brooklyn, N. Y. 

Lamp, Electric-arc. E. Weston, Newark, N. J. 

Lamp, Incandescent Electric. 5. H. Emmens, London, England. 

Measuring Electric Currents. 8. D. Mott, Menlo Park, N. J. 

Station Indicator, Electric. J. F. Loughlin, Hyde Park, Mass. 

Telegraph Cable. C. J. Slafter, Grand Junction, Mich. 

Telegraph Printing. G. M. Phelps, Brooklyn, N. Y. 

Telephone System. Т.А. Watson, Everett, Mass. 

Underground Lines, Conduit for. W. B. Eltonhead, Philadelphia, Pa. 

Gas Engines, Electrical Igniting Device for. А.К. Rider, Walden, N. Y. 


267,597 W. H. Sawyer. 


267,440 
267,853 


267,319 
267,577 
267,558 
267,474 
267,647 
207,445 
201,437 
267,009 

1,906 
267,881 
267,409 
267,458 


BUSINESS ADDRESSES. 


Ahlstrom, O. G. Manufacturer of Electrical Instruments, Batteries and 
Supplies, 162 William St., New York. 

Bahr & Zahn, Manufacturers of Electrical and Telegraph Instruments, 
Battery Supplies, 108 Liberty Street, New York. 

Burnap, W. H. Davis & Kidder's Electric Machines, 259 West 27th Street, 
New York. 

Dow, George Q. Telegraph and Telephone Poles; Pins and Brackets, 
pointed and plain, North Epping, N. H. 

Edson's Speed & Pressure Recording & Alarm Gauges, for Steam Dynamo- 
machines," indispensable for safety & economy, office 91 Liberty St.. N.Y. 

Galvano Faradic M'f'g Co., Electrical Instruments for Medical 
Use, 335 Fourth Ave., New York. 

Pearoe & Jones, Telegraph and Electrical Instruments and Supplies, 
64 &66 John Street, New York. 

Pride, Fraleigh & Kyle, Telegraph and Telephone Line Constructors, 

= 23 & 25 Dey St., N. X. 

Wenzel, А. C. Electro-plater—Gold, Silver, Nickel, Copper, Brass, &c., 

114 Centre Street, New York. 
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TANGA HAINES, 
Promoters and Brokers, 
55 BROADWAY, NEW YORK. 


General Offices of The Mexican Telephone Co., and The Tropical 
American Telephone Co., Limited. Both these companies operate 
under license from the ‘American Bell Telephone Co. First-class 
territory to lease in MEXICO, the WEST IN DIES, CENTRAL and 
SOUTH AMERICA. 


TELEPHONE STOCKS BOUCHT AND SOLD. 


S CHARLES WILLIAMS, Jr.% 


"ESTABLISHED 18567-—-- 


Manufacturer of 


TELEPHONIC, TELEGRAPHIC, 


ELEOTRICAL INSTRUMENTS, 
Electric Bells, Galvanic Batteries, Wire, 


MAGNETS, &c. 
Wholesale and Retail Dealer in 


TELEGRAPH & TELEPHONE LINE MATERIALS 


OF EVERY DESCRIPTION. 
109 and 118 COURT STREET, 


BOSTON, Mass. 
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ALFRED F. Moore. 


Manufacturer of 


INSULATED WIRE< 


саэеоососсоосоосоосесооовесвоссеососвесесессес 
Electric Light, | 
Telephone, - WIRE. 
Telegraph, 
Edi piataata a a e a A a 
OFFICE, ANNUNCIATOR, AND MAGNET WIRE. 
Flexible Cordage, &c., &c. 


200 & 202 N. THIRD ST., - Philadelphia. 


— — 


Goe Brass Manufacturing Go. GEORGE WESTINGHOUSE, JR., Клірн BaGALEY, Н. Н. WESTIKGHOU: E, 
President. Deren and Treasurer. Superintendent. 


TORRINCTON, Conn. u. s. aaa? | |  — 4—-.—.— 


Manufacturers of — 
SHEET BRASS, COPPER, AND GERMAN SILVER THE WESTIN CHOUSE ENGINE 


* Brass, Copper, and German Silver Wire and Rods. * ARRANGED AS A 
Zinc Rods for Battery Purposes PORTABLE NTEARM-DYNAMO 
PURE COPPER WIRE made from BEST LAKE For Contractor, Showmen, Gas and Water 


SUPERIOR COPPER, Conductivity Guaranteed. Works, &c, 


Blanks and Shells Made to Order from Brass, Copper, or German Silver. The Westinghouse Engine Has NO qual for 


D... General Electric Lighting. 


SEND FOR ILLUSTRATED CIRCULAR. 


Western Electric Gompany. 


CHICAGO. МЕН YORK. INDIANAPOLIS. IE WESTINGHOUSE MACHINE CO., 


----: Manufacturers of:—— 


Telegraph Instruments and Supplies, 92 & 94 LIBERTY STREET, 
Electric Gas-Lighting Apparatus, NEW YORE. 
Hotel and House Annunciators, P 


Underground and Aerial Cables, 34 EUGENE F. PHILLIPS, $$ 


Burglar Alarms and Call Bells, MANUFACTURER OF PATENT FINISHED 


Telephone Exchange Annunciators, IN SULATED TELEGRAP H WIRE, 
Electro-Mercurial Fire Alarm, TELEPHONE AND ELECTRIC CORDAGE, 
Switch Boards, etc., etc., >% > ELECTRIC LIGHT WIRE, <х< 
AND TELEPHONE APPARATUS OF EVERY DESCRIPTION) — “-езет “тик, рлткхт ксввин coveren wine, 


Burglar Alarm and Annunciator Wire, Lead Encased Wire, Anti- 
Induction, Aerial and Underground Cables, etc. 


Has the three largest and best equipped Manufac- 67 STEWART ST REET, Providence R. І 
9 e 
tories of Electrical Goods m зше americas. EE | W. H. SA WYER, Electriclan and Superintendent. 


EDUCATIONAL-- | 
-ELECTRICAL 


SHORT-HAND WRITING 
s т N оопа: е 
APPARATUS | MANUFACTURERS OF Ø procured all pupils when 
wo SHEET BRASS, BRASS RODS, (ЛЕ) Posee? етешк 
SUPPLIES, 974 PURE COPPER WIRE for DL. тош change for my 


„ ELECTRICAL PURPOSES. ^^ AREE 72, MID services. Correspondence 


With elementary in- 77.4 UM. F7 ШЕ 
DEPoTs: 2 XM Е -olicited. Caligraphs sold 
structions for B = ШЕ Special inducements of 


d fered operators and rail- 
— 801 officers, Send for 
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YOUNG PEOPLE. 
Address for circular, ТЕК EDDY ST., Providence, R. I. — T7 — COLLEGE REPORTER 
and caligraph circulars to W. се! CHAFFEE, 


C ВТ М. MEYER, II Dey St., М. v. Mills at Waterbury, Conn. Oswego, N. Y. 
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FOR SALE | DAVID THOMPSON, | PAINE & LADD 
TWO DYNAMO-ELECTRIC MACHINES MANUFACTURER OF | en 
Bach ot М Candle Power, GARBONS FOR ELEGTRIGAL PURPOSES, кургым» WASHINGTON, 
Маде by 2. Е. ВЕАПМЯрОНЕ Мет |^" | No, 13 RUTGER STREET, p 
ALFRED F. MOORE, 3d and Race Sts., (Formerly Lush Street,) Solicitors of Patents and Attorneys in 


PHILADELPHIA. NEWARE, N. J.|Patent Cases. 


i 


THE No.2,0. K. KEY. Д G. DAY, 


KERITE INSULATED 


Telegraph and Telephone 


| WIRE AND CABLES. 


Office, 120 BROADWAY, NEW YORK. 


| 
PRICE, C. O. D., with privilege to examine Factory, Seymour, Conn. 


before paying for it, $1.45. A Large Number ot 


It is a perfect working Key in every respect, and the Con 


6 CANTI-INDUCTION КЕМІТЕ TELEPHONE CABLES 


| J Some ofthem TWO MILES IN LENGTH, are 


in use in several cities, and are found to 


WORK PERFECTLY for that distance. 


Eminent Electricians and Practical Telegraphists 


Commend and recognize the Kerite insulation as superior to all 
others. 

At the CENTENNIAL EXHIBITION at Philadelphia, Sir 
WILLIAM THOMSON, the eminent Electrician and Scientist, 
awarded to the 


Y | Berite Insulated Wire and Cables 
Price, С. O. D., subject to inspection, $2.60. | «ХА DIPLOMA "A 


The above Sounder is a perfect working Sounder, has full 
E magnets and is warranted to work well where any sounder | Fon “ EXCELLENCE oF THE INSULATION AND Dur- 
А | ABILITY OF THE INSULATOR.” 
Complete No. 2, O. К. Learners’ Outfit. | 
The above Sounder and Key (either оп one base or separate), 
1 full-sized Cell Callaud Battery; 1 Instruction Book; 15 feet 
Office Wire; 1 lb. Vitriol, all for 84.50, or two complete outfits ` 


for $8.50, C. O. D., with privilege to examine before paying 
anything for them. | 


i | 
Catalogue and Instruction Book, which Isend free of charga | CLARK D. HOTCHKISS, Gen. Agt., 
| 
А. B. LYMAN, 36 South Water Street, Cleveland, O. 120 Broadway, NEW YORK. 


= Mol Wi || ) | 
i. 2 
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For Sale by all dealers in Telegraphic Materials. 
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HOLLCOMP'S NEW | 


AMPLIFYING | 
> TELEPHONES 


For Private Lines. 
The Latest and Best 


These new instruments embody 
recent and important improve- 
ments, They excel In clear- 
nessand volumeof Tone. 
The only durable and reliable 
substitute for the Electric Tele- 
phones. Highly commended by 
business men. Work Two 
miles. Price, $10 per set. 

Used with.Galv.,Steel Cable Wire, price 5cts. 
per rod. Illustrated circulars and testimonials sent 
free. (Mention THE ELECTRICIAN.) 


Hollcomb & Oo., Atwater Building, Cleveland, 0. 
TOBEY & KINSMAN, 


145 Broadway 86 Liberty Street, 
NEW YORK. 


Telephone, Telegraph and Electric Light 


SUPPLIES. 
DEALERS IN ELECTRICAL GOODS. 
Inventors’ and Manufacturers’ Agents. 


JEROME REDDING & CO., 
No. 30 Hanover St., Boston, Mass., 


MANUFACTURERS OF THE 


Gem Learner's" Telegraph Apparatus, 


Electric Bells, Annunciators, Burglar Alarms, 
Electric Gas Lighting Apparatus, and all Electrical and 
Telegraph Supplies. 


J. Н. LONGSTREET, | 


Telegraph Instruments & Supplies 


9 BARCLAY STRH NT. 
NEW YORK, 


РНОТО - ЕМСРАМІМС Co., 
вт & 69 Park Place, N. Ү. 


We furnish Engraved Plates for illustrating 
Books, Periodicals, Catalogues, etc., also re- 
roductions of Wood-Cuts and Steel-Engrav- 
ngs. Those illustrating this paper were made by us. 


Estimates Promptly Given. 
BOSTON anv SANDWICH 
GLASS СО. 


OFFICE AND SAMPLE ROOMS, 
No. 17 MURRAY STREET, N. Y. 


REPRESENTED BY 


C. E. L. BRINKERHOFF. 


CHARLES C. SHELLEY, 
Printer. 


10 & 12 College Place, and 66 Park Place, 
NEW YORK. 
Specialty:—Fine Periodical and Pamphlet Work. 


A. F. FLEISCHMANN, 


Manufacturer of 


Electrical Apparatus and Supplies 


FOR 


EXPERIMENTS, 
No. 27 SOUTH 10th STREET. Phila., Ра 


PARAFFINE WAX, 


Crude and Refined. 


For Electrical or Chemical purposes, by 
the case, barrel or carload. 


J. W. JONES, 134 Water St., New Tork. 


Phosphor-Bronze Telephone Wire. 


The STRONGEST, TOUGHEST, and BEST for line wires of Electric апа 
Acoustic Telephones. Will not STRETCH nor RUST. RESISTS SM OKE, 


Trade. vera | Marke. Ger and DAMPNESS. TENACITY more than FOUR times its weight 
per mile. 
ке a ae STUBS | Wærienr BREAKING CALCULATED 
* GAUGE. | DIAMETER. pep MILE. | STRAIN. RESISTANCE 
7 ; 4” A (AC E [мс E y RS сады. PER MILE 
* Жауба- Сону. 16 .065 іп About 66 lbs. About 270 lbs. 50 Ohms. 
| 17 .058 “ LE “ | “ 920 “ 63 && 
| > 18 .049 [11 e 40 E. | — 165 “ 90 “ 


PHOSPHOR-BRONZE RODS, SPRING METAL AND WIRE, superior to German silver or 
brass for Electrical Apparatus. Already extensively used throughout the country. Address 


THE PHOSPHOR-BRONZE SMELTINC CO. (Limited), 


512 ARCH STREET, PHILADELPHIA, PA. 
Owners of the U. S. Phosphor-Bronze Patents. Sole Manufacturers of Phosphor-Bronze in the United States. 


—Á—————————— 


—% Gelatinized Fibre, & — 


(Trade Mark.) 


== THE BEST INSULATOR КМОММ == 


DOPTED by all the leading Electric Light Companies, and manufacturers of 
Electrical Machines in the United States, as à substitute for hard rubber, being 
a far better non-conductor, more durable, and costing less than half as much. 


Send for samples, circulars, and prices, to 


COURTENAY & TRULL, 
P. O. Box 2905. No. 17 Dey St., New York. 


PARTRICK & CARTER, 


ee 2 
‘SPREMIUM LEARNERS’ APPARATUS® 


Only $5.00. 


Not the Cheapest, but Guaranteed the Best. 


— — 

Wild т- - 
19 
HANI = HY жү 
| ШЙ ai on" 


Wd —3 
` mamami! 17 


The PREMIUM LEARNERS’ APPARATUS AND OUTFIT compi к ue famous “New Giant Sounder, 
perfected,” and“ New Curved Key," placed upon a splendidly polished base. with a cell of Callaud 
Battery. Chemicals. Office Wire. and an excellent Book of Instruction, for $5.00, when the money accom- 
panies the order. The great number of these Instrumente in use is the best testimonial that can Ге offered. 

Price, Complete Outfit - - - - - - - Money in advance, 8 


©  Insirument withont Battery - - - - - - 2.20 
„Instrument without Battery, by Mail - - - - “ i 4.35 
Remittances should be made by Р. О. Money Order, Registered Letter, Draft or Express, which will in- 


sure safe delivery. Send for circulars. 
EP AR T RN TORK «с CARTE ER 
114 South Second Street, Philadelphia, Pa., 


Mancfacturers and Dealers in Telegraph, Telephone and Electrical Instruments and Supplies 


of every description. Send for Catalogues and Circulars. 
Send for vur prices before purchasing elsewhere. 
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Тһе Best Open € Circuit Battery 


In every respect, beyond any question whatever. 


SUPPLANTING ALL OTHERS. 


pup- With its introduction, Battery Trouble and Battery Expense | 
become things of the past. Now almost universally used | 


by the Telephone Exchanges of the whole country. 
SEND FOR CIRCULAR AND SCHEDULE OF PRICES. 


— — — 


Single Cells, B ж Only $1.25. 


MANUFACTURED AND SOLD BY THE 


Law Telegraph Co. 140 Fulton St., New York. 


LECLANCHE BATTERY. 


= (PATENTED.) 


amu іі! — 


GREAT TELEPHONE BATTERY, 


| E | » THE REALIZATION OF 
dite = all 1 ? D SIMPLICITY AND EFFICIENCY 
ONES - In Electric Open Circuit Batteries. 


Free from acid. Emits no odor. Does not get out of order. Lasts without renewal from six months to 
several years, according to use, 


ADOPTED AND USED BY 
all the Telephone Companies and Exchanges in the United States. 
The Prism Battery is more easily and cheaply cleaned and renewed than any other battery. Beware of 
INFRINGEMENTS AND WORTHLESS IMITATIONS. 


Every genuine Leclanche Battery has the words Pile-Leclanche stamped on the carbon 
head, jar and prisms. All others are spurious. 


“ Prism and Porous Cell Batteries for sale in any quantity. Zinc and Sal Ammoniac of superior quality. 
THE LECLANCHÉ BATTERY СО., 
OR 149 West 18th Street, New York, 


L. G. TILLOTSON & CO., General Agents, 
В & 7 Dey Street, New York. 


DR. JEROME KIDDER'S 


; Electro-Medical Apparatus, 


For which he has 9 о atent for ‘improvements. rendering them superior to all others, acknowl- 
edged by awards of First Premium at Centennial; Also, First Premium by American 
Institute, from 1872 to 1881 inclusive; Two Silver Medals at Cincinnati Industrial Exposition, 
in the Fall of 18581, highest awards given. GOLD MEDAL was awarded by American Institute in 
1875, to distinguish the Appafatus as of the First Order of Importance :— 


DR. JEROME KIDDER’S IMPROVED No. 1. Physician's Office Electro-Medical Apparatus. 
IMPROVED No. 2. Physician's Visiting Machine, with turn-down Helix. 
IMPROVED No. 3. Physician's Visiting Machine (another form). 
IMPROVED No. 4. Office and Family Machine. 


IMPROVED No. 5. Tip Battery, Ten-Current Machine (see cut), a most 
perfect and convenient apparatus, the invention of Dr. Kidder. 


— 
= 
- 


WE ALSO MAKE AND KEEP ON HAND 


„ SUPERIOR CALVANIC CELL BATTERIES, JX-— 


From Six to Thirty-six Cells. 
Also, POCKET INDUCTION APPARATUS. 


For Illustrated Catalogue, Address: 


Jerome Kidder Manufacturing Co.. 820 Broadway, N. Y. 
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THE “VICTOR” TELEGRAPH KEY. 


The Greatest Improvement in Telegraph Keys 
9 Ever Made. 


бы; ^ THE EASIEST WORKING. 
>= — : E ШШІШ! — — nr The Most Positive Contact. 


bee 
| | || ШІ ІІ \\ ШІ | The Lightest Lever. 
d E y The Most Perfect in Construction. 
2 Мо. Trunnion Connections. 


= No Side Motion to Lever. 
a D PRICE $2 80 Мо Back Adjusting Screw. 
Е : | The Neatest, Nicest, llandiest and Best 
| Key in the World. 


Since the earliest days of Morse Telegraphy there has been little or no radical change in Telegraph Keys until the invention of the Victor KE. 


ELEGRAPHERS who take hold of the Victor” Key will at once notice that there are but two points of adjustment to regulate. 
These are the play of the lever and the stiffness of the spring. There are no loose trunnions to tighten up, and no tight trun- 
nions to loosen. The lever can never move to one side or the other ; and the point can never be worn into wedge shape. The 

Jay of the lever must of necessity be directly up and down, without side motion; and consequently the points must always strike 
airly and squarely. The imperfect trunnion connections of all old style keys are completely done away with in the ** VICTOR," and 
the five minutes’ labor of the relief operator in twisting adjustment screws to get hia Кеў lever to work to suit are at once ended. 
These аге the most prominent points that will present themselves to the Telegrapher who uses the VICTOR key for the first time. 
Add thereto the light STEEL lever, which also prevents wearing of the connection, and the long leverage. and you have the two 
leading advantages claimed for the most perfectly improved of modern telegraph keys. Ву а turn of the knob to the left the play 
of the lever is decreased, or by a turn to the right it is increased, thus avoiding the imperfect set screw adjustment heretofore uni- 
versally in use. These advantages present themselves so clearly and emphatically to every telegrapher that this key has only to be 
tried to receive the commendation already universally accorded it by every telegraph man who has examined it. which is ** THE 
BEST KEv I EVER Saw.” | 
To enable all to test the merits of this great invention, we will, on receipt of price, 82.50, send, post-paid, by regis- 
tered mail, to any part of the United States or Canada, a sample VICTOR KEY. 
Mounted on Polished Rubber Base, with Top Connections....... JJ;—ͤ . ⁵³· A 8 83.00. 


$375 GREAT REDUCTION IN PRICE $3.75 
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O wing to the great demand for these popular Instruments, we have been compelled to enlarge our facilities for their produc- 
tion, and are now making them in such quantities as to admit of a considerable reduction in price, which reduction we now give 
our customers the advantage of. All of these Instruments will be manufactured as heretofore in the best manner, and they will be 
found the best Student's Apparatus in the market. | 


For the above compie and Perfect Sounder and Key Combined, on ma- Same by mail, роб-раїа................ oes deg Y Gerad eee) cee eid $3.50 
hogany base. including Battery. Chemicals, Wire. Book of Instruction Instruments without Battery, wound with fine wire, for lines 1 to 15 miles З 75 
and everything necessary for a first-class Telegraph Outfit for the Stu- Same by mail, post-paid . 22. 5 cob oe .2.--Г2...--2.. нырне Банев 4.25 
dent's use, for pracy at home, or for operating ull short lines of Tele- Cell of Battery ....... ....... unm ‚63 
(PADI net Cüslr «oes ͤ rd КЕК p RS Ren SEER ES $3.75 Instruction Book ....................... Жаса re OES Ee D PASE .30 

Instruments for short circuit, without Batter ЕТТЕГІ 3.00 Galvanized Telegraph Wire. рег 100 Геві.................................. .30 


Remit by Postal Money Order, Draft or Registered Letter. 
owt MEA NU EFA OTUR. ED Отта B Y rum 


Manufacturers, Importers, and Dealers in 
| b TI LLOTSON & MI TELEGRAPH, TELEPHONE & 5 SUPPLIES 
OF EVERY DESCRIPTION, 
y wi Е 5 & 7 DEY STREET, N. Y. 
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ESTABLISHED 1831. CAPITAL, $1,500,000. ээге = 
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GROVE STREET WORKS. QUINSIGAMOND WORKS. 


WASHBURN & MOEN MANUFACTURING COMPANY, WORCESTER, MASS. 


Patent Galvanized Iron and Steel Telegraph and Telephone Wire. 


Since the first introduction of the Telegraph in this country, our wire, expreasly manufactured to insure the highest qnalities desired in the Electric Service, нх 
furnished the standard of excellence, and has been uneurpuseed іп Strength and Conductivity. Our patent processes enable us to supply perfect wire in long lengths, 
without flaw or weld, avoiding the need of frequent joints Our System of Galvanizing combines іп опе process, Cleaning, lempering and Coating, insuring the 
perfect protection of the wire. Express attention has been paid to the special demands for the Telephone Service. All our Telegraph and Telephone Wire is tested at 
the worka. Send for Descriptive Pamphlets and Circnlars 


3 4 8 7 
NEW YORK WAREHOUSE |( у (| > C 3 M A CHICAGO WAREHOUSE, 
16 Cliff Street, 1 107 & 109 Lake St., 
NEW YORK. 8 9 10 Т 12 13 14 15 16 СНІСАСО. 


(0.00 8 ө ө ө o e 


WASHBURN & MOEN MANUFACTURING CO., General Offices, Grove Street Works, Worcester, Mass. 


PULLEYS, SHAFTING, HANGERS, ETC., = 
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ESTABLISHED 18384. 


Send for Illustrated Price List to the Manufacturers 


A. & F. BROWN, 


No. 43 Park Place, 
Works | 57, 59 and 61 Lewis Street, NEW YORK. 


== ( бо, 62, 64 and 66 Cannon Street. 


AUTOMATIC VARIABLE CUT-OFF ENGINES. —- 
VERTICAL, - 2 to 100 Horse-Power. | 
HORIZONTAL, 30 to 400 Horse-Power. 


FITCHBURC STEAM ENCINE CoO., 
FITCHBURG, Mass, U.S.A. 


The simplest and 
closest regulat. 
ed first-class Auto- 
matic Engine built. 
especially adapting 
it for use with 
Electric Lights. 
The highest 
economy guar- 
anteed. Over 800 


in пке. Send for — == ei А уч Tum 


Catalogue D.“ 


giving full details. 


н THE BLECTRICIAN. 


HOLMES. BOOTH & HAYDENS. 


MANUFACTURERS OF 
SHEET BRASS, BRASS WIRE, RODS ano TUBING, COPPER RIVETS AND BURS, 


Pure Lake Superior Copper Wire 


— ^ FOR ELECTRICAL PURPOSES.* — 
Patent "K K" Insulated Copper and Iron Wire. 


The Iron is Specially adapted for Telephone Use. 


Prof. HENRY MORTON says :— “I have tested it with ‘Ozone,’ which concentrates the atmospheric influences of 
years into an hour, and find that it stands this thoroughly." 
Мо. 49 CHAMBERS Sr., No. 506 COMMERCE ST., No. 18 FEDERAL ST., 
NEW YORK. PHILADELPHIA. BOSTON. 


Works at ас WRtC TONES. Conn. 
UNITED STATES 


Electric Lighting Со. LIVERPOOL 


AND 


EQUITABLE BUILDING. 120 Broadway, N. Y. |] ONDON AND GLOBE 


MANUPACTU КЕКЯ OF 


ELECTRIC LIGHT APPARATUS, INSURANCE CO. 


h Arc and, Incandescent. 


Under Patents of Established 1836. 


EpwarRp Weston, H. S. MAXIM, Moses G. FARMER FR 
AND OTHERS, 


Т 55 
ne New York Office, William and Pine Sts. 
The Electric aa Apparat un manufactured by this Company ік unsurpassed 
mt the quality of light produced, economy of power consumed, and absence of 
anger. — us JC 
Р , Partie ашп о using Ne mie puis ге „ 5 DIRECTORS IN NEW YORK: 
nll particulars regarding the bu ngs or localities to be lighte FEL. tr oe Te ; "Y Dc ETAPE 
of rooms or areas to be illuminated. and g tutements as to power, etc R. B. MINTURN, Chairman. ANSON PHELPS STOKES, 


Entered the United States 185}. 


geris wiil Бер promptly attended to. Price lists and testimonials of Electric ALEXANDER HAMILTON. JOHN A. STEWART. 
Е pparatns on application 
TRUSTEES. CHARLES H. MARSHALL. 
CHAR us FLINT, of ME ee & о р ME AXES. of Pheips Dod e & Co. 
AUIS FITZGERALD, Pres. Mer. Trust Co. DANIEI. B. HATCH. o atc oote. r 
ЖОБАНЫ MINTURN, of оре шаш Со. Twos H Н HEBAHD. J. E. PUL SFORD, Kesident Manag Cs 
Аквом ELPs STOKES, О elps Stokes & Co HOS (иен 
Henry B. Hype, Pres. Equitable Life Assurance Soc. D. С, Мис HENRY W."EATON, Deputy Manager. | 
MARCELLUS HARTLEY. of Hartley & Graham. LEONARD E. Conris. GEORGE W. HOYT, Ass't Deputy кл 


f FRAME & HARE, 


io AGENTS, 


{ 206 Broadway, N. Ү., "NE Post Building, 


The Ansonia Brass & Copper (0, AMERICAN FIRE INS. CO. 


Philadelphia, Incorporated 1810. 


Manufacturers of 


Pure Electric Copper Wire, NORWICH UNION FIRE INS. SOCIETY, 


ectric Lights, &c. 
PORTUS "M ENS SUM г Norwich and London, Eng., Incorporated 1797. 
H. SPLITDORF'S PATENTED LIQUID INSULATION, covered 


LINE WIRE PENNSYLVANIA FIRE INS. CO., 


Fire Proof House & Office Wire for Indoor Use in Electric Lighting Е на 1825. 
Wrought Metal Gongs, for Annunciators, Telephones, &с., 
ZINC RODS, BATTERY COPPER, &c. 
No. 19 CLIFF STREET, - NEW YORK.| LOSSES ADJUSTED AND PAID IN NEW YORK. 
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CHICAGO, INDIANAPOLIS, NEW YORK. 


Manufacturers of 
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Hotel and House Annunciators, Burglar Alarms and Call Bells, Electro-Mercurial 
Fire Alarm, Electric Gas-Lighting Apparatus, Magneto Call Bells, 
TELEPHONE EXCHANGE SWITCH BOARDS, Etc. 


Underground and Aerial] Cables and Telephone Apparatus 
of Every Description. 


* CORRESPONDENCE SOLICITED. 22 


ЯТНЕ MATHER DYNAMO-ELECTRIC MACHINE 


For — Electrotyping, Reduction of Ores Scientific Research, T^ = 


Pa IH. ELLY, 


Sole Manufacturer, 


68 MARKET ST., HARTFORD, CONN. 


—0 9— — 


Special Machines of any number of volts, for 
the deposition of metals. 

These machines use about half the power of 
others, no water being required ; and its many 
superior qualities enable me to place it on 
thirty day's trial, with confidence of its giving 
perfect satisfaction, which is guaranteed in all 


respects. 
Descriptive circular furnished on application. 
A liberal allowance will be m: ade for old 


m: achines. 


— >t A. С. DAY 


d Manufacturer of 


EBERITE INSULATED 


Electric Light, Telegraph and Telephone 


WIRE AND CABLES. 


A Large Number of ANTI-INDUCTION KERITE TELEPHONE CABLES, 


Some of them TWO MILES IN LENGTH, are in use in several cities, and are found to 
WORK PERFECTLY for that distance. 


ї Eminent Electricians and Practical Telegraphists Commend and recognize the Kerite Insulation as 
superior to all others. 


At the CENTENNIAL EXHIBITION at Philadelphia, Sir WILLIAM THOMSON, the eminent Electrician and 
Scientist, awarded to the Kerite Insulated Wire and Cables 


A DIPLOMA ron “EXCELLENCE or THE INsuLaTION AND [DURABILITY oF THE INSULATOR.” 


For Sale by all Dealers in Telegraphic Materials. 


CLARK B. HOTCHKISS, Сеп! Agent, 120 Broadway, New York. 
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ELECTRICITY AT SEA. 


ITH the increase in the number of steamers and sailing 
vessels, the danger from collision has enormously 
increased, the more so that the majority of steamer lines, 
etc., choose the same ocean “lane.” The. danger is ren- 
dered far greater by the notoriously defective illuminating 
apparatus: many accidents being caused by the very con- 
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houses to other vessels, thus preventing the very possibility 
of collision. It may well be asked why this safeguard has 
not been adopted ; why its use has not been made impera- 
tive? The accident to the “Alaska” seems to have given 
the owners the idea of having the Guion steamers provided 
with the electric light; oil and candles being totally tabooed 

The French steamers were pioneers in this commendable 
introduction of electricity; and, owing to recent improve- 
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fusion of lights—gréen, blue, red, etc.—that give but an im- 
perfect idea even of the position of, and the direction in 
which a vessel may be moving. The lights are seen, but as 
lights without any illuminating power. "The adoption of the 
electric light would certainly prove of the greatest benefit. 
Steamers having the electric lamp would not only have an 
illuminated lane before them, but would form ocean light- 


ments in lamps—especially by Serrin—the luminous rays 
can be perfectly controlled. The engraving shows in a 
striking manner, the danger on the one side, and the remedy 
on the other, The huge ice mountains remain as ever in 
the frozen North, and are ready as ever to crush the puny 
might of man, unless the inventions that make him almost 
superior to nature are made available. 
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NEW TELEPHONIC APPARATUS. 


| "= day we see new forms of telephones, which are 
naturally regarded, by their authors, as superior to 
all that have preceded them. 

It is so difficult to appreciate the slight differences which 
distinguish between the effects of one telephone and those 
of another, that comparisons are very uncertain, and when 
superiority is claimed, care must be taken, before admitting 
it, to fully understand in what it consists. By some it is 
recognized in the greater intensity of sounds produced, by 
others in the perfect clearness, natural quality or “ timbre” 
of the reproduced voice, simplicity of construction, ease of 
installation, or low cost. When well regulated, the differ- 
ences presented by these different apparatuses, are, perhaps 
less important than is generally believed, and I think that the 
perfection claimed for them is often due simply to accuracy 
of construction. However this may be, it is interesting 
to follow the reasoning, more or less specious, upon which a 
claim of improvement is founded, and it is always with 
pleasure that we describe an apparatus based upon a new 
idea. 

TELEPHONE OF MR. GOLOUBITZKY. 


Among the apparatus of this kind, that this journal has 
not already described, may be presented that of Mr. Golou- 

bitzky, which, admirably constructed by Mr. Leuczewsky, 
has afforded important results. 

Starting from the fact that several telephones, placed at 
a receiving station, can without sensible loss of sound in 
any of them, simultaneously reproduce the speaker’s voice, 
Mr. Goloubitzky conceived that by condensing all of them 
in one, an instrument might be contrived which would pro- 
duce more powerful sounds. 

The idea led him to think that several magnets, simul- 
taneously acting upon the same diaphragm, might solve the 
problem, but it would be necessary that the vibrations pro- 
duced by them should be concordant, and not give origin 
to interferences of the sonorous waves. It seemed to him 
that the individual action of each of these several magnets, 
acting in unison upon asingle membrane, must aid the others 
to augment the vibration, and that, in a proportion as much 
greater, as its influence is exerted upon a larger surface, and 
moreover,upon amembrane already set in motion by similar 
neighboring influences. 

Recollecting that if in the mechanism of a clock the 
isochronism of its movements be regulated by one of the 
branches of a diapason, and that if, even a powerful exterior 
cause, intervene to destroy this isochronism, the vibration of 
the other branch, which is free, suffices to maintain it. The 
synchronism of the autographic telegraph of Mr. d’Arlin- 
court, which is so perfect, is based upon this principle. 
Therefore, in admitting that the resistance of the diaphragm in 
some one Of its parts, might possibly restrict the amplitude of 
the vibration determined by one of the magnets, a second, a 
third, or even a fourth magnet vibrating it in the same man- 
ner, should tend to amplify the normal vibration, and this 
action must be as much more effectual as it is exerted upon 
a body already put in motion. 

Since the presence of several magnets before a dia- 
phragm must divert their polar action from the centre, and 
since to obtain the maximum of effect it 1s necessary to 
have both poles of each magnet act at once, Mr. Golou- 
bitzky inquired what should be the position of these mag- 
nets around the central point of the diaphragm, which 
would be the most favorable to the development of its 
vibration, and he was thereby led to study the manner in 
which a telephonic diaphragm vibrates under the influence 
of sonorous waves resulting from articulate sounds. It 
appeared certain that to arrange the best conditions he 


should locate his magnetic poles with reference to the lines 
of the diaphragm corresponding to its ventral segments, 
points, whereupon the electro-magnetic action could be the 
most effectually exerted, since they would correspond to the 
parts susceptible of being put in motion by influences which 
would determine the proper vibration of the plate. 

His experiments were made, in the beginning, with the 
box of a large Gower telephone, which was about 17 centi- 
metres (an American five-cent piece is two centimetres), in 
diameter, and in the base of which was stretched a double 
membrane of parchment. | 

Projecting in the acoustic tube, a sonorous wave, the 
first membrane would be vibrated and transmit its vibra- 
tions to the second by the intermediation of the film of air 
between the two membranes. Now, when upon the second 
membrane some powdered lycopodium was dusted it was 
expected to indicate, by its distribution upon the surface, 
the nodal and ventral areas of the first or acting membrane 
corresponding to any special sound. It is unnecessary to 
add that the experiments were extraordinarily delicate. 

By speaking in the acoustic tube the different letters of 
the alphabet, Mr. Goloubitzky obtained a series of figures 
which he has related to a diameter of membrane divided 
in 17 equal corresponding parts of 1 centimetre each, (half 
the diameter of a five-cent piece) in order that they may be 
easily described. | 

“For the letter ¢, says he, the centre of the membrane 
constitutes a mode where no vibration occurs, and around 
this centre extends an annular region, two divisions and a 
half (or two and a half centimetres) in width. This again 
is circumscribed by an annular space of from 2% to 3 divi- 
sions in width, corresponding to a new node, which again 
is encircled by a new zone of vibration extending to the 
border of the membrane, and from 2% to 3 divisions in 
width. | 

“From these figures it results, that at a distance of about 
212 centimetres from the centre of the membrane—that is 
to say, about in its median region, occurs an almost inert 
annular space, which, however, is not homogeneous in all its 
parts, for the lycopodium forms within it certain circular and 
elliptic accumulations, exceedingly complicated, which indi- 
cate points of minimum vibration; disposed undoubtedly in 
a definite order, but which, from default of photographic 
reproductions, I have not had the leisure to study from a 
scientific point of view. I am able, however, to conclude 
from these experiments, incomplete as they undoubtedly 
are, that a circular vibrating plate has a node at its centre, 
and that the region adjoining this centre, where the vibra- 
tions are most easily manifested, is an annular ring about 
2% centimetres (1 inch) wide. 

“For the letter e, spoken in the tube, the little heaps 
of lycopodium powder in the space corresponding to the 
annular node, formed two large ellipses in one direction, and 
two small circles in the perpendicular direction. The cen- 
tral circle was distinguished by a dozen little heaps of the 
powder, arranged symmetrically around it. For the letter 
о, the figure was very nearly the same as for the letter e, at 
least as respects the central part, but the annular node pre- 
sented its elipsoidal figure more greatly extended, and the 
little circular figures disappeared, when the sound was loud 
and strong, and so completely that the ring then plainly 
resembled a printed letter O. 

“ The figure corresponding to the combination of letters 
ou, showed around the central spot a series of little circular 
spots, as with the letter e; but they were disposed in groups 
of five at the opposite extremities of the same diameter, 
being in groups of two only upon each side, on the line of 
the perpendicular diameter. The sound of the letter ғ, gave 
rise to a great many little circular spots in the central part, 
which were surrounded by a more compact part, around 


THE ELECTRICIAN. 3 


which, again, many little circular spots were developed. 
For the word ‘allons’ (go on), the vibration was very feeble, 
and extended only to a distance of two centimetres (about 
34 of an inch) from the centre of the plate. It was hardly 
visible near the circumference. For the word attendez 
(wait), the figure somewhat resembled that of the letter 
a. I have, further, more than once noticed, that for loud 
sounds, the little circular spots became elongated and flat- 
tened, which indicated that the nodes augmented in size, 
while for low tones, on the contrary, they became more con- 
vex and reduced in diameter. 

“The difficulty of reproducing these figures without the 
aid of photography, has hindered me from continuing the 
study; but my experiments have sufficed me.to decide upon 
that which I wished to know, relating to the best disposition 
for a telephonic combination, and convinced me that the inert 
part of the centre of a telephonic diaphragm can, sometimes, 
attain more than one centimetre (2-5 of an inch) in diame- 
ter, while the part where the vibrations are propagated occu- 
pies the median portion of the plate, at about one-third of 
its diameter. Now, this demonstrated to me that I could, 
advantageously, remove my magnets from the centre of th 
diaphragm." 

In accordance with his preceding considerations, Mr. Go- 
loubitzky arranged before the two telephonic diaphragms, 
and within the annular region, corresponding to their vibrat- 
ing segments, the poles of several iron horseshoe magnets, 
crossing each other, and disposed with relation to each other 
in different ways; sometimes he made use of four, the poles 
of which were ranged around the centre of the diaphragm, 
in the form of a square ; sometimes he employed only two, 
crossed at a right angle, as shown in the annexed figure, in 
which case the poles form the four angles of a perfect square. 
This arrangement seemed to be the most economical, and is 
adopted. The relative disposition of the similar or opposite 
poles, has also been studied by Mr. Goloubitzky, and that in 
which a south pole is situated between two north poles, and 
a north pole between two south poles, appeared to him to 
give the best results; but to realize these results it was found 
necessary to charge the magnets before mounting them, as 
they could be better adjusted with relation to the diaphragm 
if previously magnetized. 

The latter method of construction, in which tne two poles, 
north and south, are arranged, one by the side of the other, 
presents some advantages, for it permits a more easy mag- 
netizing, since it is then only necessary to rest them, two by 
two, upon each of the poles, of an active electro-magnet, and 
to prolong the contact about five minutes ; no part need be 
dismounted or readjusted, and the regulation of the dia- 
phragm is easily effected, for it may be separated from the 
cylindrical box of the telephone by a narrow rim of 
copper placed upon its edges, and by more or less unscrew- 
ing the cover carrying the telephone mouth-piece ; .the dia- 
phragm may be given sufficient of play to allow of its suit- 
able separation from the four magnetic poles. 

Its adjustment may be regulated by the sound that is 
heard by tapping on the diaphragm crossing the opening of 
the embouchure. The bobbins of the electro-magnet were 
connected in the beginning in such a manner asto correspond 
to the other two different poles of a single magnet, and the 
two pair of bobbins were associated in such a manner that 
the current passed from one through the other in tension. 

Mr. Goloubitzky made experiments to assure himself of 
the power of his apparatus, which, according to his judg- 
ment, is superior to that of the best telephone known to date, 
in the proportion of 120 to до. We allow him the sole 
responsibility for this assertion, contenting ourselves with 
reporting the manner in which he made his comparative 
experiments, He employed, as transmitter, a microphone 
of the Gower bell system, upon the plate of which he ap- 
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plied a metallic wire, fixed to the superior part of а metro- 
nome. The circuit of the transmitter ended at a commu- 
tator, which could put the microphone in circuit successive- 
ly with several telephones of different kinds furnished with 
acoustic funnels. Afterwards he succ&sively removed the 
ear from these trumpets, until the sounds of the metronome, 
reproduced by them, were no longer perceptible. Now in 
making the experiment he found that for some it was 
necessary to remove the ear 20 centimetres, for others 4o 
centimetres, and for his own 120 centimetres. Having not 
verified the assertion, I have no more to say regarding the 
experiment, than, that any one can repeat it at pleasure. 

As we see, the apparatus of Mr. Goloubitzky is based 
upon good reasoning, and this alone recommends it to our 
attention. We may, however, in time make some experi- 
ments with it, which will enable us to form ideas of our 
own respecting its practical value, and in the meantime we 
present it as an object of great interest. 

Тн. Du MONCEL, 
In La Lumiére Électrique. 


THE Yonkers Gazette of Dec. 2d., says, that the Yonkers Fuel Gas 
Company is now putting in an electric lighting station with a capacity of 
three hundred thousand candle power, which is considered adequate to 
supply the present demands of Yonkers, Mt. St. Vincent, and Riverdale. 
The wonderful state of perfection to which this company has brought its 
system of lighting must insure for it general adoption. Already several 
of the large establishments on the line of the New York Central and Hud- 
son River Railroad are arranging to put it in; and within a few weeks we 
may expect to see a continuous blaze of electric light from Mt. St Vincent 
to Glenwood. We understand that the motive power used by the company 
is gas engines run by fuel gas, at a cost of 3 cents for gas, per hour, for 
each lamp, and that the system referred to isthe U. S. Electric Lighting 
Co's, 


THE SIMPLEX TELEPHONE. 


JA tia д of a foreign cotemporary, sends a sketch of 

switching for the Simplex Telephone—the front, top, and one 
side removed to show the connections. It is manipulated as follows :— To 
call the distant station, press the button 4, which breaks contact at 2, 
and puts the line, Z, and carbon of battery, C, in contact at D. The circuit 
is completed by putting the zinc of battery to Z, whence the current 
passes through the receiver M, and out at Æ—either to earth or return 
wire. By this arrangement the ringing at the distant station is repeated, 
or made known at the sending station. The contacts at В, are made 
with two strips of hard rolled metal, and continued under the lever C, 
which must be kept down on F, while signaling with the bells, but be in 
contact with Z when speaking. This is done by hanging the ear-tube on 
the lever hook, or the Bell receiver, should that be used instead of the 
electro-magnetic one. In coupling the instrument, the Z of one is con- 
nected with the Æ of the other. The transmitter 7, swings on two small 
brackets inside the front, and contact is made at / and A’ when the front 
is closed. The carbon cups are made out of 1€ in. carbon, and is best 
done with a rose countersink, large enough to take half the ball without 
touching the head of the screw which secures the cup in its place, or the 
cup may be glued in its place, contact being made by twisting a wire 


round the outside; the discs are made with slices of carbon pencil, with. 


a groove round them to have wire twisted, and when the balls are screwed 
up in the case, they should be quite free to rattle. The cups should be 
arranged 1 in. apart. An old saw and a file will do all the cutting and 
shaping, and if you have no lathe, a brace will answer the purpose. In 
the receiver, a bundle of iron wires takes the place of the permanent 
magnet, which was devised to meet the case of '' Bell's" disclaimer, 
in which he disclaims a magnet excited by a battery in the line circuit. 
rhe adjustment of the diaphragm has to be made before finally screwing 
up, and will give no trouble if you observe to file the faces of the body 
of receiver, and the core, a dead level. Then cut a ring of stout writing 
paper, with the hole about 2 in.; glue one on each side, and when the 
ferrotype plates are laid on, they will be the right distance from magnet, 
and may be screwed up. In conclusion I would observe that the instru- 
ments switched in this manner are as loud as any made: but they can 
only be used in pairs, unless a separate switch is used with each 
instrument to reverse the poles of the battery. But in order to remove 
that obstacle, I have discovered that if the receiver is formed of a small 
induction coil, instead of the simple one, then an alternating induced 
current is produced, without using an induction coil in the instrument. 
The result of this discovery will be, that any resistance in long lines may 
be overcome, by simply increasing the battery power to increase the 
power of the magnet; the induced current being proportionately 
strengthened. 


HE Tech, of Dec. 6th, gives a statement of the original work done 

in the physical laboratory of the Massachusetts Institute of Tech- 

nology, during the last year; we quote that part of the article relating to 
electricity: 

As a result of numerous experiments on induction in telephonic cir- 
cuits, Prof. Cross has found that the induction operating to produce tele- 
phonic disturbances, is almost entirely electro-dynamic. 

The effect of thin sheets of tin foil, surrounding an insulated conduct- 
ing wire is very slight. The diminution of inductive effect produced 
when a plate of metal, or a spare wire, is placed between the wires carry- 
ing the inducing and induced currents, was found to be much greater 
than with the foil, and also greater with the overtones of the sounds trans- 
mitted than with the fundamental. That electrostatic induction is almost 
ineffective, so far as producing sounds in the receiving telephone is con- 
cerned, is shown by the fact, that if a small secondary coil with a large 
and deep primary is held at right angles to its plane, the sound disap- 
pears ; also, if the metal plate between the coils is slit radially, its effect 
in diminishing induction disappears. 

If intermittent or variable currents are passed through a coil of wire 
forming a closed circuit, within which a second closed parallel coil is 
placed, the secondary current, induced in the latter, can be investigated to 
a certain extent by inserting a receiving telephone in the secondary 
circuit. Ifa closed wire coil is placed near to the other coils, there is a 
current induced in it, which, as Henry first showed, diminishes the 
strength of the current in the secondary coil. A heavy sheet of metal, as 
of brass, placed between the primary and secondary coils, also diminishes 
the current in the secondary for the same reason. Hence, in both of 
these cases, the sound produced in the telephone by induction is consider- 
ably reduced. 

The effect of brass, copper, and iron is very marked. Lead, also, 
contrary to an opinion that has been advanced, exerts a very decided 
effect. Thin foil, even if it completely envelops the secondary, produces 
but slight effect. The application of these important results to tele- 
phonic cables is obvious. 

If, instead of being placed in a simple secondary coil, the telephone 
is placed in a double circuit of twisted wires, so arranged that the current 
induced in these will be in opposite directions, complete neutralization of 
currents is produced, and consequently cessation of sound. 

Various other experiments have been performed to test the value of 
different“ anti-induction " devices. 

Prof. Cross has also found that a Hughes microphone, and a Blake 
transmitter, were capable of transmitting the sound of a high pitch bar 
giving 12,000 double vibrations per second, thus showing the excessive 
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sensitiveness of the ordinary hand receiving telephone. If the capacity 
of the line were increased, it was found that its ability to transmit high 
vibrations was diminished. These experiments also showed that change 
in quality in the sounds transmitted is not due, as has been stated, to an 
inability of the microphone, or any part of this circuit, to respond rapidly 
enough to their higher overtones. 


CHEMICAL APPLICATION OF ELECTRICITY. 


(From the Revue Industrielle.) 


UTSIDE of the galvanoplastic applications of electricity, no attempts 
seem to have been been hitherto made to utilize the electric current 
in the reactions of industrial chemistry. Electricians have almost con- 
fined their researches to the purposes of illumination, and the transmis- 
sion of force to a distance, perhaps, because it is easier to strike the 
imagination of the public under these forms. At the same time there is 
every reason for supposing that the manufacture of chemical products will 
not fail to profit by recent discoveries, and that great changes in manu- 
facturing methods will be effected by these new aids. Such laboratory 
cxperiments as the decomposition of salts, will, one day, enter into practi- 
cal manufacture, and render it possible to simplify a costly and cum- 
bersome material The direct production at once of acids and salts will 
perhaps be realized on a large scale by means of electricity. 

Although great sacrifices of time and money may be essential to this 
realization, there is nothing unreasonable in entertaining such hopes, when 
we look at the progress that is being made every day, and earnest efforts 
to this effect are being made abroad. 

An item of news, that promises to be of the highest importance in the 
chemical industry, comes to us from Glasgow University. Dr. Dobbie 
and Mr. Hutcheson, assistants to the professor of chemistry, have been 
studying the effects of the passage of an electric current through a 
solution of common salt. They found that hypo-chlorite of soda was 
formed. If the solution is neuter, a part of the chlorine is liberated 
during the passage of the current, and at the same time, hypo-chlorite of 
soda, which remains undecomposed in the solution, is formed. If the 
solution is alkaline, the solality of the chloride of sodium seems to be 
converted into hypo-chlorite, and if it is acid, the hypo-chlorite is immedi- 
ately decomposed after its formation, the chlorine is liberated, and no 
more hypo-chlorite remains. 

Dobbie and Hutcheson have endeavored to apply their discovery to the 
production of chlorine for bleaching, and they have been so successful that 
the process has been tried in a cotton print establishment. The cloth, 
after being treated with a solution of salt and water, is passed between 
two carbon cylinders, joined respectively to the two poles of a battery. 
The current passes through the wet cloth, in the fibre of which, according 
as the solution is alkaline or acid, hypo-chlorite of soda or chlorine is 
formed. In the first case a new acidification must be given for the pur- 
pose of bleaching; in the latter case the action is immediate. The pieces 
of cloth are printed by means of cylinders, on which resists are made with 
an insulating varnish, and thus the current passes only on the parts of the 
cylinder that are bare. 

A great advantage in this process is, that the preparatory washing and 
scouring of the unbleached cloth may be dispensed with, in a certain 
degree, The electric current itself facilitates the division, and conse- 
quently the carrying off of the resinous matter in the organic fibre. Тһе 
process should not, however, be further introduced until it is proved that 
it is commercially practical, but if reports are to be believed, there are 
great reasons to consider that the methods of bleaching, ordinarily followed, 
can be greatly modified by electricity. 

In another line, wc should mention the works of Messrs. Blast and 
Miest, who claim to have discovered a cheap process of extracting the 
precious metals from their ores by electrolysis. It consists in substituting 
plates of compressed sulphureous ore for the negative electrode of elec- 
trolytic baths—the salt of the bath having the same metallic base as the 
metal of the ore. An electric current passing through the bath decom- 
poses the negative electrode, liberating the sulphur which is deposed at 
the bottom of the vat, while the metal goes to the positive electrode. The 


metal is thus extracted first from the solution of the bath, which is, how- 
ever, renewed by the decomposition of the ore of the negative electrode, 
until complete exhaustion. If the sulphides, or sub-sulphides, contain 
several metals, it is then necessary to separate these minerals, which 
is done by the aid of a second or third electric bath. 


——————— 


UTILIZING THE TIDES. 


HE use of water as a motive power is, of course, 
nothing new, but great curiosity has been lately 
excited by a project, for turning the immense motive power 
of Niagara Falls to account, and distributing it by means 
of electricity over a large area. It is one of the peculiari- 
ties of electricity, that while it is always able to give, it is 
always ready to borrow, and, in fact, it would almost seem, 
that its le is protean. In this connection it will be inter- 
esting to hear of the project of a Frenchman—M. V. 
Gauchez, for making the motion of the ocean itself a hand- 
maid of electricity. A French writer puts this so well, that 
we cannot do better than translate his remarks. “Тһе 
ocean forms an immense reservoir of motive power—the 
greatest, perhaps, in Nature, but whose energies are 
wasted. The incessant agitation of its waves, and the 
oscillation of the tides, are absorbed in polishing the peb- 
bles that are cast on its shores, or modifying at most, the 
outlines of the coast that they beat against. But here is 
an enormous power which presents itself, gratuitously, as it 


| were, for it comes from the sun, like everything that we 


receive, for even coal itself, represents nothing but the solar 
heat that has been accumulated during ages. "The motive 
power of the sea, like that of running streams, has been 
the objective point of many inventors, but hitherto no 
really practical apparatus had been invented for the pur- 
pose, while the success of the steam engine completely 
turned the attention of inventive minds from the question. 
Still, the steam engine is far from being an economical ap- 
paratus, or, even one that is in conformity with the laws of 
rational mechanism. It cannot be gainsaid that there is a 
regular waste of power by its use, as not more than ten per 
cent. of the motive effort expended, is realized. Nor is 
there any reason to hope for an improvement in this re- 
spect,as the maximum theoretical return, determined by 
the physical properties of steam, is limited to about 20 per 
cent. The improvements that have been lately made in 
electric machines, evokes renewed attention to this ques- 
tion of the economic production of force, and now that we 
possess an intermediary that can transform and utilize at a 
distance the motions produced by all kinds of appliances; 
electric motors must in the end dethrone the steam engine, 
if they can do work without deriving the motive power 
from it. 

'The utilization of natural forces is, therefore, destined to 
play a great part in mechanics, and there is every reason to 
believe, that the question will receive a definite solution in 
the near future. 

In this connection some details of recent experiments, 
and more especially of the apparatus of M. Victor Gauchez, 
which was exhibited at the Brussels Exposition of 1880, will 
be of interest. 

M. de Coligny, the predecessor of M. Gauchez in this 
line, had succeeded in making use of the oscillatory motion 
of the sea to raise to a certain height from the water, 
and the apparatus which he invented was successfully used 
in draining the lakes bordering on the coast. He simply 
utilizes the elevation of the level which the water takes 
when an oscillatory movement is imparted to it, or the 
“ stroke " which is given when a current is suddenly inter- 
rupted. If properly handled, his apparatus can economize 
a volume of water equal to 7o per cent. of the waste of an 
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ordinary sluice, and sometimes even up to go per cent., as 
has been shown by experiments on a sluice in the vicinity 
of Fourchambault. 

Some experiments have also been made with the view 
of directly utilizing the rising and falling motion of the 
tides, by storing up the water at high tide in large reser- 
voirs and then by allowing it to flow out at low tide. A 
mill, with eight runs, has been worked in Finisterre by inis 
method—one, by the way, which, under a different form, 
has been applied at Alexandria, in Egypt. Attempts to 
compress the air in large submerged bells, which would be 
filled with water at high tide, have also been made, but 
without much success. 

But leaving tides out of the question, the very motion 
of the waves on the surface of the sea, may be made use 
of. Inthis case, the requisite apparatus must be put up at 
a certain distance from the shore, so as not to be subjected 
to the tides, while on the other hand, the force obtained be- 
comes variable—since it equally depends on the simple 
swell that but ruffles the surface, to the furious wave that 
rises to many feet in height, and upsets boats. But this 
undulatory motion of the wave is easily caught, as it were. 
It is propagated, in fact, under the same conditions as sound 
or light, that is, the molecules of water—like the molecules 
of air or ether—are alternately raised or lowered, without 
any longitudinal change. It can be easily observed that a 
light object floating on the surface of the sea does not 
change its place. This being established, a simple oscil- 
latory float at the end of a lever can be easily placed. The 
shaft connected with the lever will thus receive a rotatory 
motion. 

This idea, which had been previously brought forward 
by M. Roche, of Nuires, who, in fact, made some experi- 
ments in the matter on the Mediterranean, has been taken 
up on a more general line by M. Gauchez, in the apparatus, 
shown in cuts 1 and 2, by employing compressed air which 
is stored up in reservoirs, and afterwards supplied on de- 
mand. This arrangement has the advantage of storing up 
force and forestalling stoppages, and it would appear, 
moreover, that ordinary mechanical transmitting agents 
would soon be destroyed by the violence of the shocks. 
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FIG. 1. 


The apparatus is composed of a submerged float weigh- 
ing from 110, ooo to 220, ooo pounds, according to dimen- 
sions, and of a compressor iron bell, which is connected 
with the float by ropes wound round pulleys, as shown in 
cut 1, and of air reservoirs which have a pressure as high as 
55 pounds. These are set up on the shore at a certain 
distance and connected with the compressor by special 
conduits (Fig. 2). The float, falls or rises: with the waves, 
and in its downward movement it raises the bell by means 
of two ropes that are wound in contrary directions on the 
pulleys. In this movement, the bell draws in the air 


through the openings placed in the upper part, and when 
the ropes slacken, while the float rises, it falls back by its 
own weight and drives the exhaust air into the reservoirs. 
Another weight keeps the chains always at a suitable ten- 
sion. The bell is closed in the lower part by an india rubber 
membrane which is fastened to the masonry. 


Fic. 2. 


The length of the chains is limited, so as only to keep 
up with the tide, from the half wave in a low tide to the 
half wave of a high tide—presuming that the greatest Is 
not over sixteen feet. By this means the slightest swells 
are utilized, and the troubles that would be occasioned by 
abnormally high tides, are avoided. 

The great difficulty presented, by this arrangement— 
so simple in other respects—would be to prevent an undue 
heating of the air, and especially to provide it a rapid flow 
into the reservoirs. The waves following one another every 
nine or ten seconds, on an average, it would be necessary 
to fill and completely empty the bell in that time. The 
originator of the system believes that the bell should have 
a diameter of about cighty feet, with a total height of 23 
feet, and with all its appendages would weigh some 132,- 
ooo pounds. The run could be limited to some 6 feet 6 
in., so as only to aspirate a volume of air of from 800 to goo 
cubic metres. It would be necessary to reduce the dimen- 
sions of the orifices, in order to limit the air-holes, and to 
furnish the bell besides with powerful safety valves, so as to 
insure the passage of a portion of the air into the atmo- 
sphere, when the pressure in the reservoir would prevent 
the introduction of the entire volume. 

We will say no more on the difficulties of execution, as 
a question of this nature cannot be decided by a simple 
calculation, and the model, which is on the scale of one- 
tenth, can only give an approximative idea of what the 
apparatus would really do. Still, there are grounds for be- 
lieving that there is nothing insurmountable in these dif- 
ficulties, especially in view of those successfully overcome 
in the great works of Mount Cenis and Saint Gothard, 
where compressed air was employed at equally high pres- 
sure, and probably we shall soon see the first application 
of the most powerful, and the most redoubtable perhaps, of 
natural forces in the service of industry, by means of an 
improved apparatus of M. Gauchez. 


IMPROVEMENTS IN SECONDARY BAT- 
TEKIES. 


FOREIGN journal says: At a time when secondary batteries are 

beginning to find their proper level, even in the commercial world, 

students of this branch of electricity will read with interest, accounts of 
any real improvements which have been made in them. 

So long ago as the year 1863, Mr. Fitzgerald described the effect of 
red lead in batteries, and suggested its use ; but little was done with it 
until lately, when the Faure accumulator was introduced. Mr. Tribe, 
who has been engaged on a series of elaborate experiments with secondary 
batteries, has taken out a patent, in which he claims the employment of a 
negative plate, composed of, or consisting of, peroxide of lead, substan- 
tially as described. 

In carrying out the invention, he employs a negative plate, consisting 
of peroxide of lead in a solidified or compressed condition, or in any other 
convenient form, the same being contained in a perforated or porous vessel 
or receptacle, not being a conductor, nor easily acted upon electrically ; 
or the peroxide of lead may be either employed direct in the condition 
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before mentioned; or precipitated peroxide of lead may be deposited upon 
the surface of the peroxide of lead. This invention may be carried into 
effect in the following manner : 

A rectangular frame may be employed, having three sides of prepared 
wood, slate, porcelain, or any non-conducting substance not easily acted 
upon by dilute sulphuric acid. The fourth side is completed by the 
employment of a suitable conductor projecting out of the liquid, and insu- 
lated on those parts which are in the liquid, and not in contact with the 
peroxide of lead. Into, or upon this, or some equivalent form of frame, 
he places peroxide of lead, which, if, for example, in the form of powder, 
may be placed into or upon the retaining frame, and subjected to pressure. 
The peroxide of lead may be employed in a dry or in a moistened condi- 
tion, either with water or with dilute sulphuric acid. .Or one or other of 
the non-conducting lead compounds—such, for example, as the monoxide 
of lead, or the sulphate of lead—may be mixed with peroxide of lead, and 
be subjected to pressure in the retaining frame, and then be converted 
into peroxide of lead by electrolytic action; or a core of compressed 
peroxide of lead may be fitted into the centre of the retaining frame, and 
covered with some suitable lead compound, which may then be converted 
into peroxide of lead by electrolytic action. The negative element, when 
prepared, may be sheathed or inclosed in artificial or vegetable parch- 
ment, felt, porous earthenware, or other equivalent materials. 

When the negative plates, composed of peroxide of lead, are employed 
in secondary batteries, the positive plates employed therewith, may be of 
any suitable element, and the exciting liquids or electrolytes may be similar 
to those now employed in secondary batteries. 

Mr. W. B. Brain, of Cinderford, patents a method of constructing 
secondary batteries of a thin strip of lead, folded up with a band of 
porous material, coated on both sides with red lead. "The porous material 
may be asbestos, felt, spongy india-rubber, flannel, etc. The lead is 
poured into chambers, bags, or closed envelopes, which hold the oxydizing 
and deoxydizing agent, and holes are punched through from each side 
roughly, the burred edge and the bulging on the punched side serving to 
keep the red lead within the envelope, and in metallic contact with the 
lead walls, which are thus rendered more rigid. 

A greater departure has been made by M. de Lalande, who, in con- 
junction with M. G. Chaperon, of the Mines d'Alonso, Spain, has 
patented a new battery in which oxide of copper is the depolarizing agent. 
The negative element is formed of a rod of gas. carbon in a porous cell, 
packed with pieces of carbons, the interstices being filled with oxide of 
copper. The positive element is of zinc, in a solution of caustic soda or 
potash. This arrangement is intended for use as a primary battery, but 
it may be employed as a secondary. Mr. Brush, of Cleveland, Ohio, has 
obtained an American patent for a secondary battery, in which the plates 
are formed with receptacles for the oxide of lead, which is compressed 
after filling. 

From these selections, it will be understood that recent improvements 
follow rather the endeavor to hit upon the best shape to work up the lead 
and its peroxide into convenient forms, than to discover other combina- 
tions more efficient and less troublesome, if more costly, than the received 
designs. Meantime, it is worthy of note, that in several cases the simple 
Planté is preferred. 


ANUAL CULMINATIONS OF THE SOLAR 
INFLUENCE ON ORGANISMS" — 


BY NILS KOLKIN, 


T came to my notice, several years ago, that if one end of a hair or 
thread were tied to a watch key, or some similar object, and a person, 
seated comfortably before a table, with his elbow resting on the same, 
took hold of the other end, so as to raise the key from the table and keep 
it suspended, it was impossible to keep it still, in spite of all precautions. 
Oscillations would begin which, if the hands were warm, would attain 
great violence. If the key were permitted to strike against anything 
except glass, silk, dry rusty iron, or other bad conductors of electricity, 


* Read at the Montreal Meeting of the American Association for the Ad- 
vancement of Science, 


the oscillations would be interrupted by short pauses occurring at regular 


intervals; and the strokes between these pauses would correspond with 
the age of the hair, or, more correctly, their number would show how 
many years old the person was when he lost it. I understood that these 
oscillations were caused by electricity; that the key was positively or neg- 
atively charged and repelled by the arm and hand, which were similarly 
charged. 

I have since investigated this phenomenon, as much as my time has 
allowed, and I shall here carefully give the results of my experiments. 
] have also substituted electricity from other sources than that used in 
those primitive experiments, and when I have not met the same success 
it is due to the fact that I am not a practical electrician. 

There is no known principle that accounts for the pauses in the oscil- 
lations. But the explaflation seems to be that When any organic sub- 
stance is continually charged by positive or negative electricity, and dis- 
charged in rapid succession, under certain circumstances, the substance 
itself, and things in contact with it, will, after a certain number of dis- 
charges, for a moment become non-conductors; and the number of those 
discharges will correspond to the age of the vegetable or animal from 
which the substance is derived. I say ‘‘ under certain circumstances,” 
for I do not know whether repulsion and attraction is necessary or not. 
My experiments have always been with.a suspended key, except with a 
metallic spring, placed horizontally, which is virtually the same thing. 
The resistance to electricity during the pause is, indeed, very slight; it 
does not take a very powerful charge to overcome it. The weaker the 
supply of electricity the better it is. Shortening the fibre by which the 
key is suspended will give the best results. It will make the oscillations 
more rapid, and they ought to be rapid enough to make it necessary to 
count them by twos, for the pause will thus be better noticed. 

All organic substances possess this age-telling property, except absolute 
non-conductors, as silk. If substances of different ages are used together 
the age of the oldest only is shown. This fact makes it possible to find 
the age of substances of all forms, even with a suspended key. A fibre 


of an annual plant may be used, and any dry substance tied in it: in case 
of liquids, the bre may be saturated with them. Liquids are good con- 
ductors, and must be guarded against, The smallest particle of juice, or 
sweat, or anything, when of higher age, will show its presence. 

The age of a substance here must not be taken to mean the time it has 
existed as such, but that age which the vegetable or animal that may be 
its source had when its connection with that source was severed. А leaf 
may be two months old, but it shows the age of the tree; a drop of milk, 
that of the cow. I have permitted myself to call this ‘‘ organic age;" 
but as we have nothing to do withany other kind here the word “аре” 
must always be taken in this sense. Any part of an organism—any seed, 
fruit, secretion, or any part of product whatever—has the same organic 
аре as its source. The ageof vegetables counts from the time they sprang 
from seed. Those propagated from roots or cuttings have the age as the 
original A potato showed between 800 and goo years. The age of 
animals corresponds with what is commonly termed so; but new-born 
young have the same organic age as the mother. 

This age-telling property of organisms does not seem to be destroyed 
by time. To what extent chemical change does it I cannot say. Con- 
siderably decayed wood retains it. Some kerosene, which caused the 
discovery of the age-telling property of liquids, showed constantly eight 
years; but this might have been due to some foreign substance. 

It is, of course, plain to all that the interruption of the oscillations 
has nothing to do with our civil year as it is divided off in the almanac, 
but with a natural year. A natural year in our zone consists of an in- 
crease, a culmination, and a decrease of the solar influence. It is the 
number of those annual culminations to which an organism has been 
exposed during life that is shown. In case of annual plants, grown dur- 
ing the increase or decrease, they will showa year though they have not 
been exposed to the maximum influence of the sun. So with animals less 
than a year old. The oscillations generally cease very abruptly, but 
when a considerable fraction of a year remains uncounted there is often 
a gradual subsidence into a pause. How it is with organisms under the 
equator, where the sun passes twice a year, I do not know. But a 
knowledge of it would throw some light on this question. 

That the sun has great influence on plants all know; but that it should 
have so great an influence on animals that each annual increase, culmi- 
nation, and decrease of that influence should be registered in their or- 
ganisms will seem to many a great heresy. The sun, however, has more 
power than is generally supposed. Many persons will know that they do 
not feel the same under its decrease and increase. They do not seem to 
be the same persons in the autumn and in the spring, everything else 
being equal. The influence of the sun prevades all Nature, and reaches 


life, both animal and vegetable, in recesses completely hidden from its rays. 
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THE ELECTRIC LIGHTING OF MILLS. 


FTER serving for a generation in the laboratory and 

(һе class-roem for instruction in the laws of phys- 

ics, the electric light was devoted to the spectacu- 

lar purposes of extraordinary forms of advertis- 

ing. The only and original circus, the opposition line of 

excursion steamers, and the store of wondrous bargains, 

were wont to use the electric light as a link in their logical 
chain to prove their claims upon public patronage. 

Now that it is well past the experimental stage, electric 
lighting is recognized for its merits, and becoming one of 
the necessities of civilization. 

At the recent meeting of the New England Cotton 
Manufacturers Association, much of the time was devoted 
to the consideration of the value of electricity in its 
applications for lighting textile mills. 

This organization is composed of owners, treasurers, 
agents and superintendents of cotton mills, and other 
allied industries, and hold meetings semi-annually for the 
purpose of considering matters of importance in their work. 
''hese sessions are especially practical in their nature ; every- 
thing being appraised according to the value of its applica- 
tion. That the governing board of such a society should 
choose electric lighting as one of the subjects for the 
session, shows the extent to which its importance is 
recognized. 

None of the papers were electrical, but all showed an 
accurate knowledge of the applications of electricity. In- 
stead of the units fixed by the Electrical Congress, dollars 
and cents were the standards referred to ; and due considera- 
tion was given to what one speaker termed “the more 
valuable colláteral advantages of the electric light." 

Space will not permit a full resumé of the proceedings, 
and detailed reports of the transactions have already been 
given in our textile and mechanical contemporaries. * 
but the remarks of the different speakers were of so much 
interest, that we cannot refrain from giving brief extracts 
of them: 

Mr. Kilburn, a manufacturer of New Bedford, regarded the light as 
a very desirable one, and said, ''that his folks were anxious to get it 
jnto their mills.” 

Mr. Lippitt, of the Globe Yarn Mills, of Woonsocket, said, that 
from careful estimates, there was a saving of expense in the use of 
tie electric light in his mills, and thought it was the general expression 


* (Cotton, Woot and Iron (Boston), Nov. 4 and п, have astenogruphic report of 
the mecting.) 
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that the clectiie light was superior to almost any other known ; that it was 
fully as safe, if not safer, than any other method of illumination ; that a 
late fire had caused the loss of thousands of dollars by the burning off of 
the gas pipe; and the dangers of electric lighting could be better guarded 
against, than the dangers connected with any other method of lighting 
that he knew of." 

Col. Livermore, of the Amoskeag Manufacturing Company, of Man- 
chester, N. H., gave some statistics as to expense, which he had collected 
in the use of the arc light in his mills, and said: “ Our experience 15, 
that where a great deal of gas is used in a room, people hold off as long 
as they can, because of the heat it produces, and its vitiating effects upon 
the air. But they have no such scruples with the electric light, and unless 
people are more watchful than I have been able to be, they will find that 
the electric light is run more than gas would be. The saving, perhaps, 
will not appear in the balance sheet, but I confidently believe will appear 
in the quality and quantity of the work." 

Vr. Ludiam, of the Merrimack Manufacturing Co., in referring to 
the cost of clectric lighting as compared with gas, said: If any- 
thing, the gas has a little the best of it. The collateral advantages, how- 
ever are very great, Among these advantages аге the improved quality 
of the atmosphere, the absence of heat, and, I think, a decided safety 
from fire. 

As Mr. Woodbury has pointed out, electricity is like many other 
agencies we employ about our mills—if We do not take care of it, it will 
do mischief. So will steam, especially when used at a very high pressure, 
so will oil of vitriol and muriatis acid, which we use about the print 
works. I don't think, with an electric plant properly put in, that there 
is very much reason for apprehension on the score of danger. The first 
plant that was put into my mill was put in with uninsulated wires, before 
the underwriters had tabooed that sort of thing, and we ran it for a year 
or more with perfect success, and it is running there to-day.” 

Mr. Chas. L. Levering, of Taunton, pronounced the electric light 
perfect, and said: ‘‘ I did think, up to a year ago, that there was nothing 
to be saved in the way of expense, interest, etc., but I am rather of the 
opinion now that there is a saving over gas. 

r. Edward Atkinson, President of the Boston Manufacturer's Mutual 
Fire Insurance Company, in speaking of the dangers of the light, said: 
that their conclusions, after having delegated Mr. Woodbury to investi- 
gate the subject, to which he has devoted his whole time, has been, that 
the electric light of either sort is safer than gas or oil, but that the choice 
of the underwriters would be for the incandescent system rather than for 
the are light system. After referring to the mechanism of different lights, 
he concluded his remarks by saying: Under what has been called the 
electro тата various substantial corporations, and many wildcat companies, 
have been organized. The latter have been floated at fancy prices for the 
stock, orat least the attempt has been made. If it were within the province 
of an underwriter to issue policies of insurance upon the profits which are 
expected, to be based upon the share of patent rights in electric lighting, 
held by some of these companies, I think that it would be quite safe to 
issue policies of a kind once offered to me when I was clerk of a manu- 
facturing company, upon a cotton mill, which I submitted to one of the 
oldest stock underwriters in State Street for insurance. I submitted the 
plans to him and described the risk ; and he cheered me by saying that he 
would issue a policy at a very low rate of premium. As the mutuals had 
just begun at that time, and as the stock rates were very high, I was much 
encouraged by this remark, and as I was preparing to draw my applica- 
tion, he said: ‘Perhaps you misunderstood me, Mr. Atkinson; the low 
rate will be to give you a policy assuring you that the mill will be consumed 
by fire within a reasonable time. We cannot insure you against loss by 
fire at any price. I think it would be pretty safe to issue policies assur- 
ing a large proportion of those who take stock in patent rights upon elec- 
tric lighting, that they will make no profit out of them. The contest will 
be bitter; but the end is not far off when the manufacture of electric ap- 
paratus and the use of the clectric light will come down to a commercial 
basis, with a fair commercial profit to the best companies making the ap- 
paratus, and a fair commercial profit to those who apply this apparatus 
to usc. 


My conclusion individually is this, that the incandescent lamp is the 


true factory light of the future ; that it is the safest light which can be 
put into a mill; the best light toassure perfect work ; and the best means 
of lighting a mill, if regard be given to the health of the operatives. As 
a mere matter of economy and profit, I have been assured by skilful men 
who have made use of the electric light in their own factories, that even 
if it should cost much more than gas they would not give it up, because 
under its use they can secure more and better work from their machinery, 
owing to the more vigorous condition and vitality of the operatives who 
attend it. 

While I say that I consider the incandescent system the safest, we do 
not object to the use of the arc lamp under proper safeguards. I consider 
either better and safer than gas or oil, if put up properly and operated 
under constant supervision. It is not to be inferred that there is no 
danger of fire from the incandescent light. This force cannot be applied 
without danger; but all these dangers, as Mr. Woodbury has stated, are 
of a sort easily avoided ; and the dangers from the incandescent system 
are more surely avoided than the dangers from the arc system of lighting. 

In reply to a question as to whether the proportion of 
fires in mills lighted by electricity were not in excess of all 
the other fires in the same mills, Mr. Atkinson said : 

The number of fires in electric plants in mills under our supervision is 
greater than from any single cause that has ever come under our notice in 
the same time. And at the same time they have led us to the conviction 
that they are relatively a safe kind of fire, and we have had no fire from 
an incandescent light, although some have occurred elsewhere. These 
fires have occurred under such conditions that they have all been put out 
without loss. There have not been many fires from the use of gas, but 
there has been very heavy losses from the escape of gas. 


The first and most important paper read at this meet- 
ing, to which very complimentary allusion was made by 
most of the speakers,and towhich we would direct especial 
attention, was by Mr. C. J. H. Woodbury, Agent for 
the Boston Underwriters. Mr. Woodbury, after 
speaking at some length upon the principles involved, the 
character of the light, and numerous details of expense, 
also the efficiency of dynamo machines and storage 
batteries, took up the question of the safeguards of 
electric lighting. 

This is, we believe, the first time that anything has ap- 
peared from a responsible source upon the measure of the 
fire hazard due to electric lighting. 

The whole principle involved in the elements of danger 
with strong electric currents was given in the following 
language: 

It is sometimes assumed, by those ignorant of the facts, that electric 
lighting apparatus cannot set a fire. Electricity is no exception to other 
forms of energy. All power can be converted into heat. Your mills are 
equally liable to hot bearings, whether the motive power is derived from 
the fires under the boilers, or to the head of water in the mill pond. 
Whenever any one states, as a principle, that the clectricity used for 
lighting cannot set fire to anything, he is not only in error, but is uttering 
a fallacy which will lead tothe destruction of property, if carried into 
effect in any electric lighting system. 


As a matter of assistance, in considering the question, 
the following record of twenty-two fires, caused by electric 
lighting, was given as occuring in sixty-one mills, between 
the autumn of 1881 and May 1882, and assignable to the 
following causes : 


Eight were from globules of melted copper, or particles of hot carbon fall- 
ing out from the bottom of the globes. The actual number of fires from 
this cause was probably many times this number. That class of fires 
will not continue to happen, as all makers now set their lamp globes in a 
tight stand with a ridge around the edge. A flat plate will not answer 
the purpose, as there was one instance where drops of melted copper 
rolled off and set a fire. Four fires were due to leaking water, or washing 
floors; and two more were caused by water, in a dye house, condensing on 
the building to which uninsulated wires were fastened. In most of 
these instances, a grounded circuit formed one of the two connections 
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necessary to divert the electricity from the wires. Many of the lower 
carbons fell from lamps; and five fires were caused where they fell upon 
combustible material. Three fires were caused by cross arcs from one wire 
to another, where uninsulated wires were fastened against conductors. 
In one instance, the conductor was formed by dust settling upon 
uninsulated wires; and on a damp day it absorbed enough moisture to 
form a path for the formation of a cross arc, which started a slight fire. 
In another instance, the wire was fastened to a damp beam which was 
decayed, and was burned nearly in two by the smouldering fire. And in 
the third instance, damp brickwork, in a tunnel, was a sufficient conductor 
to establish an arc, which did not do any material damage there, but 
injured the dynamo. Other fires, produced by cross arcs, started by 
water, forming a connection between two wires, have been referred to 

In my connection with electric lighting matters, for the Underwriters’ 
Union, I know of two fires, caused by improper switches: two by water, 
reaching the wires of a circuit already grounded, and one from wires 
coming in contact with a building, so that their insulation was worn away. 


To a superficial observer, this appears against the safety 
of electric lighting apparatus, but the conclusions of the 
speaker, whom, we presume, investigated each instance, 
were of a contrary nature, as he considered that everyone 
of these fires, in the light of present experience, could have 
been avoided, by anticipating their possibility, by the use 
of well known precautionary measures, which are summar- 
ized, as follows : 

Electricity forms the safest method of illumination, when the following 
precautions are observed : The system insulated throughout, so that there 
is no electrical communication with the earth, or from one part of the ap- 
paratus to another, except through the proper conductors, even if the 
wires should be exposed to water. All switches made with a lapping 
connection, so that no arc can be formed. Arc lamps provided with 
globes closed underneath, and the frame so arranged that the lower 
carbon could not fall out, even if the clamp failed to hold it securely. 
The wires of incandescent systems, provided with a sufficient number 
of fusible links, to secure the system against any damage from an excess 
of current. i 

The carrying out of these principles, in every dctail, requires careful 
work and constant watchfulness. 


The importance of regular tests, to detect any "escapes," 
is urged very strongly, because there is no assurance that 
an electric lighting system will remain clear of all con- 
ductors, even 1f satisfactory when first installed. 

The extreme instance of danger. from ground conncc- 
tions, is stated to be, that 
When electric lights become dim in rainy weather, it is conclusive 
evidence of ground connections, which divert the electricity from the 
system, causing both commercial loss of electricity and great danger of 
fire. Two contacts are necessary to divert electricity from an electric 
lighting system. If one contact already exists and connects it with the 
earth, only one more contact is necessary to conducta portion of the 
electricity from the system. | 

In such an event, if the electricity overcomes a conductor, of sufficiently 
high resistance, the electricity is converted into heat, sufficient to burn 
any combustible substance, which is present. 

The regulations which Mr. Woodbury prepared for the 
Underwriters’ Union, are given, and the paper concludes 
with the remarks: 

Electric lighting should be encouraged, on account of its inherent qual- 
ities of safety. Any system that is in conformity to the insurance regu- 
lations is also in its best condition electrically. 

Electricity, like all forms of energy, is dangerous to the extent that it 
is not held in control. The same is true of steam in boilers, or water in 
mill ponds. Like fire, they are all good servants, but poor masters." 

But few have had such advantages of observing the 
application and use of the electric light in such a large 
number of different establishments, and also the oppor- 
tunity of special investigation in this work; and Mr. Wood- 
bury's paper is a welcome contribution to the subject, 
both for the information which it contains, and the con- 
clusions, based upon a wide field of experience. 


HE recent exhibition of the Brush secondary battery, 

in this city, has again attracted public attention to 

the general subject of the so-called storage of electricity. 

The information given in regard to the construction of this 

battery, is of the most general character, and is entirely 

insufficient to enable us to form any intelligent opinion with 

respect to its novelty or efficiency, or, as to its chances of 
commercial success. 

It is stated by Mr. Brush, and by those who have charge 
of the exhibition here, that the battery consists of lead 
plates, and the ordinary solution of acidulated water, and 
that the plates are prepared by some secret chemical pro- 
cess, by which greatly improved results are obtained. Very 
high efficiency is claimed for it in a general way, and those 
who are interested in it, appear to be confident that it ‘will 
prove economical and reliable in use. It is to b? observed, 
however, that similar claims were made in regard to the 
Faure battery and others, which have been before the 
public for some time, and so far as we are able to judge, 
from the best information accessib'e to us, none of these 
batteries have yet proved available for ordinary use, and it 
appears to be the better opinion that the storage system 
will have a much more restricted field than its advocates 
claim for it. 

Such tests of the Faure battery, as we have seen 
reported, seem to indicate that a higher efficiency than 50 
per cent. cannot be safely relied upon in practice. "That is, 
only about one-half of the current expended in charging 
the battery can be recovered in useful work, and even this 
efficiency would probably be considerably impaired, unless 
the battery were used within a comparatively short time 
after charging it. Aside from the loss of current, the 
expense of the battery appears to be quite a serious item. 
Taking, for instance, the plant at the ZAculre des Jarielces, 
at Paris, it is stated that 265 Swan lamps are used, and are 
supplied by about а hundred Faure batteries. The total 
weight of the batteries is stated to be fourteen tons, ten 
tons of which is active material. 

No doubt, in certain exceptional cases, such batteries 
will prove extremely useful, but for general use in a system 
of distribution from central stations, we think, the advant- 
ages have been largely over-estimated. It is true that the 
conductors for distributing the current may be considerably 
reduced in size, but the cost of constructing and maintain- 
ing the secondary batteries, would, in a large measure, make 
up for this advantage, if not entirely counterbalance it. 
The advantages claimed by way of reducing the capacity 
of engines and dynamos, has also been considerably over- 
rated. Experience seems to show that no machinery can 
be relied on for constant use, working anything like 24 hours 
a day. Considerable time must be allowed for making 
necessary repairs and overhauling machinery, and very 
reputable mechanical engineers have expressed the opinion 
that no practical advantage could be gained by running 
engines and machines more than twelve hours per day, as 
the increased wear and tear, and the liability of accident 
would counterbalance the saving in the cost of the plant. 

It is obvious, also, that the introduction of the storage 
battery largely increases the complication of the system. 

No doubt there would be considerable demand for a 
really efficient secondary battery for use in places where 
expense is not a controlling consideration, but we by no 
means share the sanguine views of those who believe that 
such a battery would effect a revolution in present methods 
of lighting. 


—— "Tis LECI RIC FLUID must be a dangerous substance," said a 
country visitor, ‘see how yellow it turns the gas!“ 


THE GOLD AND STOCK TELEGRAPH 
COMPANY. 
(Continued from page 2.0.) 


HE wire, electro-magnets, and escape wheels, just de- 
scribed, are used to operate the letter type wheels 
of the instrument. Each instrument contains another type 
wheel, on an independent shaft, having all of the figures 
and fractions necessary to be used, engraved on its peri- 
phery. This figure type wheel is operated by a separate 
figure wire, magnet, escapement anchor, and escape wheel, 
in a manner precisely similar to the letter type wheel, 
already described. The two type wheels revolve in planes 
about 16 inch apart, but over the same printing pad, and 
over theopposite margins of the same moving band of paper, 
which is 34 inch wide. The figure type wheel is revolved 
in the same manner as the letter type wheel; z. e., by puls- 
ations produced in the relay local circuit by the revolving 
cylinder of the transmitter, repeated into the main circuit 
and reproduced on the anchor and escape wheel of the 
printing instrument. An inking wheel, consisting of discs 
of felt soaked in printing ink, and held together by ebonite 
flanges, revolves over each type wheel, and serves to keep the 
type sufficiently inked. 
It now remains to show how the printing of a letter, or 
character, is effected. 
Whenever the revolving cylinder of the transmitter, 
normally in motion, is stopped by the depression of a key, 
the vibrating-arm falls into one of the notches in the 


.3o-toothed wheel and closes a local circuit consisting of all 


the printing relays of all the main circuits. А branch of 
the main battery for each circuit, is connected to the arm- 
ature lever of each printing relay, while the main lines are 
connected to the lower contact points of the relays. When 
the two platina points are brought into contact, a current 
flows over the main line, actuating a separate electro-mag- 
net, printing press, and feeding mechanism, in each instru- 
ment. It will thus be seen that each instrument consists 
of three integral parts, operated by three different line 
wires, although assembled on the same base and within the 
same frame. The printmg mechanism consists of an arm- 
ature lever constructed so as to raise an india-rubber pad, 
bearing the moving band of paper, against both type wheels, 
whenever the circuit is closed on the printing wire. The 
pad revolves on its own axis so as to present fresh surfaces 
to the type wheel with every impact. When the paper is 
pressed against the type wheels it receives an impression 
from the letter or figure on the wheel which was moved 
last. The other and idle wheel presents the unison dot to 
the paper, and the printed slip therefore presents a record 
of letters on the upper margin, and dots on the lower ; or, 
dots on the upper margin and figures on the lower. The 
letters are always printed in one line, occupying the upper 
margin of the strip of paper, and the figures are always 
printed ina lineon the lower margin of the paper, with 
dots opposite to each letter or figure printed. ‘The reason 
for the appearance of the dots is this: the paper must 
strike both type wheels when it is raised, and the operator 
working the transmitter always takes care to rotate the 
type wheel used last to the unison dot, before rotating 
the other wheel; the downward movement of the print- 
ing press lever operates a feeding mechanism, so as to push 
the paper out from the machine and leave sufficient blank 
paper under the type wheel for the impression of another 
letter. The feeding mechanism is constructed as follows: 
an arm, independently pivoted, carries a revolving ebonite 
disc, which is held down firmly on the paper after it leaves 
the printing pad, by a spiral spring attached to the pivoted 
arm. This disc presses the paper upon a toothed wheel, 
the teeth of which cut into the paper, so that when the 
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toothed wheel revolves the paper moves with it, in the 
direction of its revolution. Тһе toothed wheel is on the 
same shaft with a fine toothed ratchet wheel, which is moved 
by a dog engaging in its teeth, on the downward movement of 
the printing lever. А pin, projecting from the side of the 
printing lever, works in a slot in the dog and communicates 
the motion from the lever to the toothed wheel. Another 
stationary dog, falling into the notches between the teeth of 
the wheel, prevents any backward motion of the feed appara- 
tus, so that the paper cannot be dragged backward when the 
printing lever moves upward. ‘The same main battery 
operates all three wires of the same circuit, consequently, 
the current is sometimes closed on two of the wires of a 
circuit at the same time. For instance, when the instru- 
ments are idle and ready to receive a message let us sup- 
pose that the first letter of the message to be printed is a. 
This is the second letter in the alphabet, as the (unison ) 
dot comes first. The first wave of electricity passing over 
the letter wire, will cause all the letter magnets to attract 
their armatures, the escapement anchors to be moved 
downward once, and held there, and the escape and type 
wheels to be moved forward one tooth and one letter 
respectively. They must be held in this position by a pro- 
longation of the current on the letter wire, as the act of 
releasing them will cause the escape and type wheels to be 
moved forward one tooth by the action of the retractile 
spring. Now,if at the moment the current is put on the 
letter wire; and the letter @ brought opposite the paper, 
the cylinder of the transmitter be detained, the printing 
circuits will be closed, and the main batteries will all be 
split between the letter and printing wires, half of the cur- 
rent passing over each wire. "This action takes place 
whenever a letter or figure, which requires a downward 
"movement of the escapement anchor, is printed. 

The portion of the instrument next requiring description 
is the automatic unison device, which operates entirely in- 
dependent of the will of the operator who is transmitting 
the quotations. It will be remembered that each type wheel 
is worked by a separate wire, and revolves on an independ- 
ent shaft; oneof the type wheels carries, between its spokes, 
and on the side next to the other type wheel, a pivoted arm, 
normally held downward towards the hub of the wheel by 
a spiral spring. А boss, rigidly fixed to the frame of the 
machine, raises this arm up about 5% of an inch; when in 
the revolution of the wheel, the arm comes opposite the 
boss. ‘The object of the boss is to prevent the arm from 
falling into a slot, which is carried by the other type wheel, 
which slot is normally opposite the arm and ready to re- 
ceive it at the same moment that the arm is lifted up by 
the boss. Whenever one of the wheels is out of unison, 
that is to say, does not rest with its dot opposite to the 
paper while the other wheel is revolving, the result follows, 
that the unison arm falls into the slot, and the two wheels 
are thereby locked together, arm-in-arm as it were, and re- 
volve together until the dots on both get opposite the 
paper, when the arm is lifted out of the slot, and the idle 
wheel is left stationary while the other revolves alone. It 
will be observed that this operation will take place equally 
well when either wheel is "thrown out” of unison; be- 
cause, in one case, the slot moves under the arm and allows 
the latter to fall in; while, in the other, the arm moves 
over the slot and falls in. In order to facilitate the oyeration 
of this unison, the retracting spring, which produces the up- 
ward movement of the escapement levers, is one single flat 
steel spring pressing equally upon both escapement 
armatures, and in the same direction. The result is, that 
the wheel which is "setting " the “thrown out " wheel does 
not have to operate against the retracting spring of the 
latter, as there is but one spring, and that is pressed away 
from both armatures by the armature which is working. А 
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delicate spiral spring sustains the weight of cach езсарс- 
ment anchor, lever, and armature, so that the escapemert 
lever of the idle wire does not fall into the notches of it. 
escape wheel when the retracting spring is withdrawn bv 
the working of the other wire. An additional essential part 
of the unison apparatus consists of an arm projecting from 
the side of each escapement anchor, and another arm pro- 
jecting from the side of each escapement wheel shaft. 
When the wheel which was “thrown cut” has been 
rotated to its proper position, the arm on the anchor 
catches against the arm on the escape wheel shaft, and 
holds the latter fixed, and it cannot be moved until the 
first downward movement of its own anchor releases the 
arm on the escape wheel shaft from the arm on the anchor. 
This unison operates automatically only when required, 
and either wheel sets the other interchangeably. The in- 
strüments, above described, have 5 ohms resistance in 
each magnet; and are worked in circuits containing as 
many as 3o instruments, and np to a maximum of about 
6 miles in length. An average of 374 V2 cells of carbon 
battery, per instrument, is required; and the type wheels are 
rotated at the rate of 55 revolutions per minute, requiring 
13.75 emissions of current per second, producing an 
average speed of 14 English words per minute. 

In order to prevent the destructive effects of the large 
spark, normally produced at the relay points, condensers 
are used on all of the type (letter and figure) relay points. 
One,armature of the condenser, consisting of 100 sheets 
of tin foil 10 % in. x16 in., is connected to the main line 
where it leaves the clay points, while the other armature, 
of 100 sheets, is connected directly to the earth. The 
charge received by the condenser is about equal to the 
magneto-electric current developed in the line on the 
withdrawal of the battery current, by the discharge of the 
electro-magnets, and the two neutralize one another be- 
fore the latter reaches the relay points to cause any spark 
there. There are 1,000 of these instruments now working, 
in New York City and Brooklyn, from one transmitter, 

(To be continued.) 


T is not only the inventors of the world that have now 
turned their thoughts to electricity, but also the spec- 
ulators. The progress of the practical science to that 
degree of industrial perfection, which will render it a pay- 
ing investment from a financial point, is necessarily slow. 
Some companies have indeed established themselves almost 
at once as profitable undertakings; but the formation of 
large money enterprises, on the strength of inventions which 
are not sufficiently tested, 1s certain to result in disappoint- 
ment. The quotations of some of the minor English com- 
panies have greatly depreciated. In fact, electricity, though 
a giant, is yet young and should not be made a favorite 
object of speculation. We are in favor of the widest frec- 
dom, so far as manufacturing enterprise is concerned, for 
here there is a solid basis, but the abuse of electric discov- 
eries in England by the “promoters of the undertakings” 
has already thrown some discredit on solid companies. The 
shares of some of the branch companies that were formed 
have declined considerably, others have been obliged to 
wind up. 

But whatever stock jobbing misfortunes may be reported, 
we have no doubt that when electricity comes to be more 
adapted to all industries, as it will be before long, it will 
then offer a large and safe field of investment. 


Mn. N. STEVENSON, of London, uses a small Swan incandescent 
lamp to illuminate the cavity of the mouth in dental operations. It is 
fitted into a vulcanite cup which acts as a prop to keep the jaws apart. 
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NEW INSULATED WIRE. 


MONG the many inventions, in telegraphic and elec- 

trical apparatus, which have been brought out during 

the last three or four years, perhaps, none has received so 

much attention, as that which is intended to serve as a cheap 

substitute for the high priced gutta percha and rubber 
covered wires. | 

Inventors, in both Europe and America, have given 
much of their time and attention in seeking to produce a 
cheap compound, which shall embody, as nearly as possible, 
the good features of the above expensive wires; but many 
have failed in the attempt. The conditions required in a 
substitute, especially for ærial purposes, are: 15, cheap- 
ness; 2d, insulation; 3d, imperviousness to moisture, or 
ability to resist atmospheric influences. We learn from 
parties, who have made a careful study of this subject, that 
to produce a compound complying with the above condi- 
tions, is no easy matter,, especially when the question of 
non-inflammability is also considered, so as to include a 
wire suitable for electric lighting. In fact, it is found that 
improvements in this direction are not an exception to the 
general law governing similar cases; for, as the excellence 
of the compound is increased, whether in the matter of 
insuring better insulation, or ability to resist atmospheric 
attack, the cost is increased in the same ratio. 

There are two or three new forms of insulated wires, 
which have come into prominence of late, on account of 
the large quantities which have been put up during the 
past two or more years; and, judging from their steady 
increase on poles and housetops, we are inclined to think 
that "they have come to stay." The first of these is the 
" paint wire," now seen wherever an electric light makes 
its appearance. "This cannot be classed as a new invention, 
as covering of the same nature has been used for several 


years. 
It is, however, acceptable to the Board of Fire Under- 


writers, on account of its non-imflammability, and is probably 
as cheap a covering of its kind as can be obtained. — Large 
quantities have been put up all over the country, and its 


use will, no doubt, continue to be quite extensive, until a 
better wire is found. It is now manufactured by Holmes, 
Booth & Haydens' Ansonia Brass and Copper Company, 
and others. Another insulating covering, which has become 
prominent of late on account of its extended use, is the 
“K. K.” wire, so called after its inventors, Messrs. Knud- 
son & Kane, of this city. "This wire has stood the test of 
atmospheric influences for two years, and so far seems to 
answer the general demand for a cheap and durable in- 
sulator. 

Тһе compound consists of refined mineral asphalt, com- 
bined with various oils and other ingredients, which give to 
it flexibility, non-volatile qualities, etc. Its water-proof 
qualities are far superior to either the paint or paraffine 
wires, and its durability in the atmosphere promises for it 
an important future. The iron “K. K.” is extensively used 
by telephone, fire alarm, police, and district telegraph com- 
panies. 

This branch of electrical science being one of great 
importance, we shall endeavor to keep our readers informed 
from time to time of new discoveries of value, which may 
make their appearance. 


SKETCHES OF ELECTRICAL HISTOR Y. 


BY WALLACE GOOLD LEVISON. 


VII——STATO-ELECTRICAL STORAGE. 


S the electrical machine developed, experimenters with 
electricity were encouraged in all directions. They 
most persistently endeavored to concentrate the wonderful 
substance and preserve it for later use, but their efforts so 
often resulted in novel modifications of the prime conductor 
only, that at last à new announcement of its successful 
storage was confidently expected to eventuate in a different 
version of the same old story. 

In 1746, 'however, a sensation, pervading all society, was 
created by the news that in the village of Leyden, in South 
Holland, the long sought object had been attained, and the 
mysterious fire collected in a bottle; which, from the place of 
its discovery, was first called the “ Leyden Phial,” and is now 
familiarly known as the “‘ Leyden Jar.” 

A story so trite, that its several versions? are familiar 
remembrances of one's school days, needs no lengthy repeti- 
tion. From a contemporary account,’ in brief, it appears 
that Prof. Muschenbrock, and associates, sugpecting the 
atmospherere of conveying away the electricity which elec- 
trified bodies so speedily lost, enclosed some water to be 
electrified, in a glass bottle, in the hope that thus protected 
from the air, it might be given and enabled to retain a 
stronger charge for a longer time. 

At first they perceived no result, but on a fortunate 
occasion, the operator holding the bottle in one hand 
attempted with the other to disengage from the prime con- 
ductor of his electrical machine, the wire by which the water 
in it had been electrified, and he instantly experienced the 
convulsive shock which has since been, and is now, so often 
suffered from motives of curiosity, amusement, or anticipated 


Fig. 93. 


physiological benefit. From a publication of the year 174; 
an illustration of this celebrated event is reproduced in Fig 
23. 

Muschenbrock wrote to Reaumer a famous letter giving 
an account of the first shock he received, in which he says 
that it was two days before he recovered from the blow 
and terror, and that he would not take a second shock for 
the whole kingdom of France. Little as we now think of a 
shock from even a powerful Leyden jar, he was not singular 
in his estimate of this disagreeable sensation, for Winckler, 
Allamand, and many others, who immediately subjected 
themselves to this surprising behavior of the “ accumulated 
electric fire," generally by removing the jar and dipping the 
finger in the electrified water, considered themselves as 
similarly affected. 

The first emotions of astonishment at such a “ prodigy ot 


1. Lardner, Cab, Епсус. London, 1841, p. 18. 
2. See Muschenbrock Elem. Phya., 1748. Nolet Essai, etc. Paris 1747. Priest 
ly Hist. of Elec. London, 1795. Lardner, Loc. Cit. Du Мопсе! Hist. of Elec. 
3. Priestly, Loc. Cit. 
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nature and philosophy having abated, it was thoroughly | largest animal we have killed by it.“ 


A form of the device 


investigated. Mr. Watson found that the shock could be called the miser's plate, is shown in Fig. 26. Informed 


transmitted through several persons, and that its force was 
greater, the thinner the glass of which the jar was made; 
that it was independent of the power of the machine used 
to electrify the water, and dependent directly on the 
extent of external surface of the jar covered by the hand. 
Dr. Bevis thereupon suspected that the hand acted merely 
as a conductor, and successfully substituted for it a coating 
of tin foil, thus giving to the Leyden phial, externally, the 
appearance it still preserves. Soon afterward, conjecturing 
that the function of the water in its interior was similar, and 
thinking that metal should be more effectual, he filled three 
phials with shot instead of water, and obtained a shock 
which seemed of remarkable intensity. His Leyden phial, 
thus derived, and called the Bevis jar, is still popular, but 
15 usually filled with crumpled metal foil instead of shot as 


Fig. 24.—Charging a Bevis Jar. 


shown in Fig. 24. His combination of phials is now called a 
Leyden battery, and in its modern form is shown in Fig. 25. 


Fig. 95, 


These conjectures having proved true, Dr. Bevis realized 
that the phial shape had no connection whatever with the 
phenomenon; and having coated a flat pane of glass nearly 
to its edges with tin foil, it gave him a spark or shock as 
powerful as would be given by a bottle of equalarea. Such 
a plate, vertically mounted, is called a Bevis plate, and a 
number of them combined, constitute a most powerful 
battery. 

The Bevis plate was a favorite form of the Leyden jar 
with Мг. Benjamin Franklin, who, later, discovered it inde- 
pendently, and who contrived an amusing modification of it 
that he called the magical picture. He says: The coat- 
ings being concealed beneath the parts of an engraving, 
suppose of the King (God preserve him) ! let the picture 
moderately electrified, be held with one hand by a person 
who shall attempt to remove the crown from the King's head 
with the other. He will receive a terrible blow and fail in 
the attempt ; and, if the picture were highly charged, the 
consequence might be as fatal as that of high treason for 
the spark makes a hole through a quire of paper which is 
thought good armor against 4 bullet, and its crack is 
exceeding loud," but, he adds in a note: “а hen is the 


Fig. 26.— Miser's Plate. Fig. 98. 


of its success, Dr. Watson coated large thin jars, both inter- 
nally and externally with silver leaf, and thus finally estab- 
lished the well known form of the common Leyden jar. Fig. 27 

Wilson, Canton, Franklin, and Nol- . 
let, also discovered many of these facts, 
and others; which led to the inference, 
that in the discharge of a jar, the elec- 
tricity traversed a circle of conducting 
matter from its inside to its outside 
coating. Thus, in Figs 23 and 28, 
which show the earliest and latest 
methods of taking the shock, the arms 
and body of the subject form the con- 
ducting circuit. Dr. Watson, by a 
celebrated experiment, proved that this 
circuit might include miles of wire, and 
observers at its opposite extremities ; 
yet both would receive the shock apparently at the same 
instant. 

Not, however, until Benjamin Franklin devoted his clear 
mind to the analysis of its phenomena, was the mode of 
operation of the Leyden jar comprehended. He first 
showed that the inside and outside were oppositely electri- 
fied, and invented a semi-circular wire with a handle of 
sealing wax, which he touched to the “hook” and outer 
coating respectively, of an insulated jar, and thereby dis- 
charged it, thus proving that no electricity passed in the 
discharge of a jar except from one coating to the other. 
Franklin’s wire has become the discharger, Fig, 29, and the 
manner of using it is shown in Fig. 3o. 


Fig. 27.— Watson's 
Leyden Jar. 


Fig. 29.—Jointed Discharger. 


But to further demonstate that the inside and outside were 
oppositely electrified, Franklin tried other famous experi- 
ments, A metallic ball, communicat- 
ing with the external coating of a jar, 
was placed near the one communi- 
cating with its interior, “a cork ball 
suspended between these two knobs 
swung incessantly from one to the 
other ;” that is, it fetched and car- 
ried fire from the inside to the outside 
of the bottle, till the equilibrium was 
Or, the silk thread being fine to imitate a web, 


Fig. 80. 
restored.” 
he says, “we suspend upon it (instead of the little sphere) 
a counterfeit spider made of burnt cork, with legs of 
linen thread, and a grain of lead stuck in him to give him 


more weight. He will immediately fly from one ball tothe 
other, playing with his legs against them in a very entertain- 
ing manner, for an hour or more, in dry weather, and 
appear perfectly alive to persons unacquainted." 


r4 


Fig. 81.— Alternate Discharge. 


As an adaptation of the electrical chimes, Fig. 31, this 


application of the pendulum is still in vogue for illustrating ' 


the principle of alternate discharge; but Franklin’s most in- 
genious invention, described for this purpose in 1748, was 
the electrical jack,“ a circular Bevis plate, mounted horizon- 
tally on a vertical axis, having little balls at equal distances 
upon its circumference, and connected alternately with its 
opposite coatings, and caused to revolve by the attraction 
and repulsion between these balls, and an equal number 
fixed closed to itsedge upon columns in a circle around it. 
For this wheel, revolving with astounding velocity, Franklin 
anticipated many practical applications, but not one has yet 
been devised. 
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Fig XR. 


The electricity upon either coating of a jar, was shown 
by the repulsion of pith balls, asin the modern arrangement, 
Fig. 32;° and later, by the repulsion of the pith birds, in the 


Fig. 3. 


now well-known device of the electrical sportsman, Fig. 31; 
and the precise equality of the opposite electricities accum- 
mulated by their complete collapse upon the discharge of the 
jar. In the latter case, the gun of the metal sportsman forms 
part of the conductor, and by its apparent discharge the 
entire flock is brought down. 


4 Franklin's Life, by Jared Sparks. Letters. Vol. 5, p. 206. Marquis de Cour- 


tanvaux on Franklin’s Electrical Wheel, Journ. de Phys. 
5 Due to Mr. Curt W. Meyer. 


Vol. III., p. 972. Pl. I. 
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cables. 


UNDERGROUND CABLES. 


7. the Editor of the Electrician: 


QE of the most interesting features of modern tele- 
phone line constructing, is the laying of underground 
On account of the rapidly increasing number of 
air lines in large cities, the laying of underground cables will 
soon become the rule instead of the exception. 

A three and one-half mile cable has recently been laid in 
Boston. This cable was composed of three gutta-percha 
covered conductors of No. 18 copper wire, around which 13 
hempen cord wire wound spirally, and the whole covered by 
a paraffined hemp tape, two inches wide, also wound spirally, 
so that the edges overlaid each other about X of an inch. 

An iron pipe was laid at the depth of about two feet, 
through which an iron wire had been run to be used to 
pull the cable through by. At about every 700 feet along 
this pipe, wooden boxes were placed for convenience in 
testing, and also to make the splices in, when the cable 
had to be cut. 

The reel, containing about 134 tons ot cable, was placed 
at the end of the pipe, the cable spliced to the iron wire, 
and pulled through the first 1700 feet without difficulty. 
The cable was then cut, and the reel moved to the next 
section. The longest length pulled in without cutting was 
2,250 feet. 

A curious thing was noticed in testing (by telephone). 
When two wires of the cable were used, making a metallic 
circuit, no disturbance from induction was noticed ; but, 
when only one wire was used, using the ground for return, 
the continuous clatter of telegraph instruments, and occa- 
sionally faint talking could be heard. On one occasion the 
words “ Hello, Jim," were distinctly heard at both ends of 
the line. The line is now in good working order. 

Boston, December, 1882. 

A SUBSCRIBER. 


THE SPARK. 


HE Spark is a small, simple electric generator, capable 

of various adaptations, such as a lighter for gas or 

spirit lamps, as a medical apparatus, as an amusing physical 
apparatus, as an electric bell generator, etc., etc. 

In construction it partakes of the character of both the 
magneto-electric and the dynamo-electric machine. It con- 
sists chiefly of a horse-shoe magnet, which serves also as 
a handle, between the poles of which a little Siemens ar- 
mature may be rapidly rotated by means of a crank and 
train of cog-wheels. The currents developed in this ar- 
mature, and collected by a Clark commutator, traverse 
fixed coils placed upon the branches of the magnet, and 
act to reinforce its magnetism; thereby not only augmenting 
the power of the magnet, but also keeping it saturated. By 
the rotation of the crank the circuit 1s broken and power- 
ful induction currents produced, and consequently very 
hot sparks, which easily ignite a spirit or gas lamp placed 
suitably near the eccentric which breaks the current. The 
same apparatus, slightly modified in form, may be used in 
connection with gas or petroleum vapor engines to ignite 
the explosive mixture. 

The apparatus 1s completed for medical use by a little 
induction coil contained in the bottom of the case. The 
number and power of the shocks is regulated by the 
rapidity with which the crank is turned. The same coil 
will also operate Geissler tubes and a series of experimental 
or entertaining apparatus. Itis a great advantage to be 
able to provide young people with such a source of in- 
struction and entertainment, and yet avoid the use of bat- 
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teries and acids, for care and precaution are by no means 
qualities that they largely exercise. 

Because of the various applications of which it is 
capable we have thought it useful to describe this little 
apparatus. 


A NO VEL CONDENSEK. 


HE agent of a Massachusetts cotton mill, when about 
to make a personal examination of some matters 
relative to the water power, had put on his rubber leggins, 
when the treasurer made his appearance, and was escorted 
through the mills. After standing under a large belt for a 
few minutes, the agent touched the treasurer’s shoulder, 
and gave him an electric shock, which nearly overturned 
the man of money. The rubber boots, and the man inside 
of them, formed a large Leyden jar, whose discharge was 
КИ severe, especially to а person expecting nothing of the 
kind. 


NEW INSTRUMENTS FOR MEDICAL AND 
SURGICAL APPLICATIONS OF THE 
ELECTRIC CURRENT. 


OCTOR BOUDET, of Paris, has published in the 
" Medical Review" a very good series of articles 
upon the application of electricity to the diagnosis and 
treatment of diseases ; and it is to be desired that he will 
extend them to a work which may be widely circulated and 
serve as a “vade mecum for all physicians who profess to 
occupy themselves with electricity; not that these articles 
could replace exactly a treatise on Electropathy,“ but they 
would constitute a good foundation for the study of the 
subject, and advantageously replace the preliminary con- 
siderations which constitute the usually worthless intro- 
ductory chapters to all works on medical electricity. 

We wish not to convey the impression that these 
articles are beyond criticism in certain of their minor details, 
but to call attention to the new contrivances described 
by Dr. Boudet as appropriate for certain specified cases 
which, it seems to us, must render valuable service. 


I. 


The employment of electricity to produce thermic 
effects has been already frequently resorted to! with ad- 
vantage; but it is not the effects of galvano-cautery, but 
those of revulsion that are first presented to our attention. 
These are usually obtained by separate discs or pads, that 
are applied upon two distant parts of the body. From this 
usual disposition arises the following inconveniences: the 
tissues interposed between the two pads are all submitted 
to the action of the electric current; and it is possible for 
derivations to occur within the organism, which may produce, 
in certain cases, most disastrous or unnecessary results, as 
for instance, in cases when the operation is performed i in 
the vicinity of zervous centres; further, an intense physio- 
logical action occurs at the moment of rupture, which is as 
much more intense as the Thermic effect is energetic, and 
consequently painful, and which may cause an abrupt inter- 
ruption of the operation. 

The apparatus proposed by Dr. Boudet, and of which 
he claims to make use with advantage, is composed of two 
concentric metal plates insulated from each other, the in- 
terior plate being a circular disc, and the exteriora circular 
ring. They are of about the same area, and are mounted 
upon a plate of ebonite which insulates and maintains them 
in position. In the centre of the apparatus is a wooden 


handle provided with a binding post which is in metallic 
communication with the central disc, while a second similar 
binding post is fixed in metallic contact with the periphery 
of the exterior ring. To these binding posts the battery 
It is shown in Fig. 1. 


terminals are fastened. 


Fic. 1.—GALVANO-THERMIQUE EXCITER. 


It is clear that with. this device, the action must be 
localized at the region where it is required ; and the deri- 
vations are reduced to a minimum. 

The Dr. says, by varying the intensity of the current, 
all the degrees of revulsion can be produced upon humid 
integuments from that of a mustard plaster, to the form- 
ation of instantaneous blisters. 

When the action is thus energetic, its duration must be 
strictly limited to 1 or 2 seconds. 

We regret that the Dr., who himself, 5 of the 
uselessness of the terms “weak current,’ ‘intense cur- 
rent,” has not furnished, in this case at ie an approxi- 
mate indication of the measure of the intensity of a current 
capable of producing such, or such an effect. Such an 
omission is surprising. 

II. 


A fundamentally, analogous arrangement, rendered neces- 
sary by the same causes, has been applied to the local- 
ization of the electrolytic action of the current, to avoid 
the effects of derivation. The apparatus, Fig. 2, com- 
prises an insulating handle, which bears two insulated 
metal pieces, one carrying a metallic ring, and the other, sup- 
porting in its centre, a steel needle, a conical nickel- 
plated point, ora pad of carbon, covered with chamois or 
other suitable skin. 


1 Fourcadi. Paris, 1832. 
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These two parts communicate, separately, with the two 
poles of the battery, the active pole being in relation with 
the central piece. 


FIC. 2.—CONCENTRIC EXCITER. 


This apparatus, un- 
der var:ous forms, has 
been а.теаду utilized, 
for galvanizing the 
nerves or muscles of 
the face; for electro- 
lizing erectile and gan- 
glionous tumors, and 
even for the electroliz- 
ing of tumors of the 
aorta. The observa- 
tions of Dr. Boudet, 
indicate that derived 
currents are effectually 
avoided. The inten- 
sity of the current 
varies from 12 to 15 
milliampéres (destruc- 
tion of the chalazions), 
up to 45 milliampéres 
(aneurism of the aorta). 


III. 


In other cases, on 
the contrary, the diffu- 
sion of the current in 
such a manner as to G 
distribute its action 
over the largest pos- 
sible surfate is the ob- 
ject to be attained. It 
would be useless to 
occupy ourselves here, 
with the well known 
methods which are 
employed when this 
diffusion is to be pro- 
duced simply on the 
surface of the body. | 
But difficulties present themselves when it is desired 
to operate, upon the sides of certain cavities, such as 
the intestines, the bladder, etc. Contact,with the mucous, of 
a metallic instrument conveying an electric current, would 
cause burns, and produce serious accidents. Dr. Boudet 
avoids all difficulty, by the simple and ingenious method 
of charging the cavity with a liquid conductor, to diffuse 
the current to all the points that it reaches. 

The apparatus comprises a hard rubber probe, larger or 
smaller, according to the purpose for which it is designed ; 


in the interior of which is introduced, either a tubular. 


metallic mandril ; or, (in case the probe is to be inserted 
in the bladder) through the canal of the urethra, simply a 
platinum wire. 


FIG. 4.—INSTRUMENT FOR INTESTINES. 


This tube, or this wire, is chosen of such a length that 
its end does not quite reach the first eye of the probe, and 
it is, therefore, impossible for a metallic contact with the 
membranes to occur. This metallic conductor is put in 
communication with the — pole of the battery ; whilst the 
+ pole communicates with a very large plate of metal, 
covered with wet chamois skin, according to the indications, 
is applied either to the dorsal or abdominal regions. At 
the same time, salt water is injected in the probe by 
the aid of a syringe, and the salt water filling the intestines, 
or the bladder, is traversed by the current on its way from 
one pole to the other, which acts, therefore, at all points of 
contact between the electrolyte and the tissues. 

In the case of the bladder apparatus, a manometre is 
added, which indicates the slightest contraction of the 
bladder. 

The electrization of the intestines has been applied 
especially in cases of 
intestinal occlusion, 
and the doctor records 
10 successful cases 
out of 31 observations. 
The currents of 4o 
milliampères can be 
employed without in- 
convenience, and in 
certain cases their ac- 
tion can be prolonged 
for hours. 

We have described 


these instruments in 
detail, because they 
seem well contrived 
and susceptible of 


being advantageously 
employed in practice. 

C. M. GARIEL, in 
L' Electricien. 


TELEPHONE sup- 
plied with a Faure 
secondary battery is much 
more perfect in its operation, 
than when a battery is used 
in the ordinary manner. The 
reason is supposed to lie in 
the fact that the secondary 
current is much more uni- 
form than the current sup- 
plied by a battery. Con- 
versation can easily be car- 
ried on with the speaker 
twenty feet from the trans- 
mitter. 


— M. MARCEL ОЕРКЕ?2'5 statements, as to the energy transmitted by 
electricity over an ordinary tclegraph wire between Miesbach and Munich, 
are criticised by M. Hospitalier and others. M. Deprez claimed a return 
of 60 per cent. ; but such a result is found to be impossible under the 
most favorable conditions as to insulation. М. Deprez calculates that the 
return is equal to the ratio of the speed, where the dynamo machines are 
exactly alike. М. Cabanellas has recently presented to the Academy of 
Sciences, of Paris, a paper, in which he holds that ‘‘in the transmission 
of mechanical energy by means of two identical dynamo-electric machines, 
the ratio of the speeds does not express the value of the return. The 
return is equal to the product of the ratio of the speeds into the ratio of the 
fields "--а theory which tends to show that only 20 per cent., instead of 
60, was returned in the experiments of M. Marcel Deprez. 
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PRACTICAL FORMULAS FOR BATTERIES 
USED WITH INCANDESCENT LAMPS. 


To the. Electrician - 
HE following formulas and example are taken from a paper by E. 
Hospitali in Z'Efectricien, of 15 June, 1882. 

Let i be the intensity of current required in each lamp to keep it 
white hot; let “ be the difference of potential and >” the resistance be- 
tween the binding screws of each lamp, while in use. The resistance, 
when hot, may be roughly considered as one-half that found when cold. 
If we have м lamps connected in multiple arc, the current necessary to 
supply them will be: 

1 = п! (1) 

Let » be the number of elements of battery or accumulator required, 
each having an electro-motive force e, and an internal resistance 7; the 
greatest possible intensity of current to be obtained from cay will be, 
from Ohm's law, 

: (2) 

> 

that is, when short circuited, but no useful work is done. The max- 
imum of useful work is obtained when the external resistance is equal to 
the internal, or when 


== 


- е 
. (3) 

In practice, however, it is found more economical to make the external 
resistance four or five times that of the battery, to decrease the effects of 
polarization, and increase the efficiency, or proportion between the useful 
work and the energy expended. The practical value of i must therefore 
be determined by the nature of the element, its size, the length of time it 
is required to work, etc. 

As each element or series of elements should only be traversed by a cur- 
rent 2, 7, the number of series should be such, that 


gi == 1 (4) 


с (5) 


If Z be the number of elements in each series, the value of J. accord- 
ing to Ohm's law, is 


from which g = С 
i 


le 
i=tr 7 (6) 
4 + n! 
(tóm niches 206 (7) 


q e—r 4 
If the resistance A’ of the connecting wires is large enough to be taken 
into account and all the lamps are in one group, formula (6) becomes 
= e 


"ut^ 


The value of g is the same, A becomes larger. 


{I =n} ir (8) 
When the lamps 
are in different groups, the formula is a little more complicated. 

For example, let there be 50 Swan lamps, whose constants are / == 1.5 
taken hot, 32 ohms. How many Faure accumu- 
The constants of each element 
are, for a current 7 of 16 ampères, 7 = .or ohm, е = 2 volts. The resist- 
ance of the connecting wires is supposed to be zero. 

From (1), Z = n'i = 50 X 1.5 == 75 ampères. 

75 


- == 


16 


amperes, “ == 48 volts, 7" 
lators will be required to supply them ? 


From (5), 7 = = 4.68; as g must be a whole number, 7 = 5. 
5 X 45 
6 X 2) (01 x 75) 
Therefore, 5 series of 26 elements each, or a battery of 130 elements, 
will be required. 


From (7), - 15 
ge—rl 


== 25.8; / = 20. 


We have given i a value of 15 ampères only, in order that the polari- 
zation may not bring the electro-motive force below 2 volts. Let us 
suppose that the cells can be worked to their full capacity, that is, make 


2 
2 X .OI 


1 eR S. 


2r 


== ІОО ampères. 


As the lamps require only 75, 7 — 1, and ¢ becomes 


qc 1x 48 -— 
geri a(x] 7 9 
39 elements arranged in І series will suffice. 

A voltaic cell or accumulator may be regarded as a reservoir contain- 
ing a certain quantity of electricity, but the amount available for useful 
work is much less than this. If we represent by O (expressed in coulombs) 
the quantity thus available, the number of seconds .$, during which normal 
working will continue, will be 


S= £ (9) 


since a current of : ampéres equals i coulombs per second. It has been 
found that a Faure accumulator weighing 5 kilogrammes, will furnish 
500,000 coulombs. Applying formula (9) to the first solution of the 

example, where 7 = 15 
S = О = 500,000 

i 15 
In the second solution, provided each accumulator could furnish 
500,000 coulombs before e falls below 2 volts, 

$ __ 500,000 


== 33,330 seconds == 9 hours 15 minutes. 


== 6,660 seconds — I hour 51 minutes. 


A comparison of the length of normal working in each case with the 
number of accumulators, shows a decided advantage in favor of the smaller 
value of 7, although the total energy given out by each cell is the same in 
both cases. The resistance of the 50 lamps is .64 ohm; of the 130 cells, 
.05 ohm; of the 39 cells, .39 ohm. In the first case work has to be done 
against .69 ohm resistance ; in the second, against 1.03 ohms. Therefore, 
to give the current a strength of 75 ampéres, an electro-motive force of 52 
volts will suffice for the smaller resistance, while 78 volts are necessary for 
the larger. 

FRED. W. STONE. 


THE ELECTRO-CHRONOMETRIC INDICATOR, 


OF MR. THOMAS, OF BRUSSELS. 


HE problem of electric horology is one so compli- 

cated and delicate, that, although a great number of 
solutions of it have becn proposed, it is impossible to say 
which is the most perfect or even most practical. 

It was shown by numerous examples, presented during 
the Paris Electrical Exhibition, that, in electro-horology the 
current serves three distinct purposes, as follows: 

The electricity may serve, instead of the customary 
spring or weight, as motive power for a clock pendulum. 
In this case its application presents the least interest or 
utility, although in one or two instances the electric current 
is so ingeniously applied that the pendulum will swing for 
two years without being touched. 

The electric current serves for the transmission of 
time. In this case a central clock momentarily closes a 
circuit at every second, half-minute, or minute of time, and 
transmits an electric impulse to one or several dials, dis- 
tantly located, the hands upon which advance a second, 
half-minute or minute, respectively. Such apparatuses are 

called Zectrg-cAronometrie Indicators’. 

3. The electric current is employed to regulate a num- 
ber of ordinary clocks, or dials, actuated by the usual 
weights or springs, and every one, six, or twenty-four hours, 
it places the hands of all the dials in a circuit in synchro- 
nism with the hands of a central regulator, and thus corrects 
the slight inaccuracies they may develop between two 
succeeding regulations. 

This is the system of periodical regulation adopted by 
the city of Paris for its public clocks. 

Although we do not propose to discuss herein the ad- 
vantages or inconveniences of these two systems, the former 
system of distributing time in a city, by chronometric indi- 
cators, has some special advantages, which cannot be claimed 


1 A sitem of this description is in ure at the Conner Union, N. Y. 
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for the latter. The pneumatic clocks, which have been 
successfully operated in Paris for more than two years, are 
'" compressed-air chronometric indicators." An effect which 
can be obtained pneumatically should be easy to obtain 
electrically, and at an unlimited distance from a single 
operating station. 

We wish now to describe a chronometric indicator of 
great simplicity, which accurately attains the purposed end, 
that is to say, it operates surely at the desired moment, 
under the influence of electric impulses transmitted by the 
central distributing regulator. 

All chronometric indicators, so far devised, are actuated 
by the operation of an oscillating armature, solicited by an 
electro-magnet and restored by an antagonistic spring; or 
else by the electro-magnets acting on a polarized armature. 

The movement of the armature is transmitted with ex- 
treme accuracy by levers or catches, adjusted with most 
careful delicacy, and which cease properly to act as soon 
as they obtain a little play by wear or oxidation. 

In order to utilize a very limited motion of the armature 
it is necessary, therefore, to elongate the levers beyond 
measure, and chronometric indicators of this system do not 
accommodate themselves to the tremor, to which in many 
buildings they must be subjected. 

All of these inconveniencies are avolded in the mechan- 
ism of the Thomas indicator, which is represented in the 
subjoined cut. 
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It consists of a straight electro-magnet, the poles of 
which are prolonged at right angles to the core by two 
armatures, which clear the spool, and are again bent at right 
angles toward each other, close to the spool and parallel 
with the core. Between them there is left a space wherein 
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a permanent magnet, in the form of an S, is supported upon 
a vertical axis. 

This axle carries an endless screw which engages with 
the train of wheels that drives the hands. Every half-min- 
ute a current is sent through the electro-magnet bv the 
regulator, first in one direction and then the other, alter- 
nately. The direction of the current is so determined, that, 
each time it develops in each armature of the electro-mag- 
net a polarity of the same kind as that opposed to it by the 
contiguous pole of the S magnet. The nearest or like poles 
of the S magnet are, therefore, repelled, and the most 
remote or opposite poles attracted, whereby a half revolu- 
tion of the S magnet is determined, which brings the unlike 
poles of the two magnets in juxta-position. The current ts 
permitted a duration of two or three seconds, in order that 
the S magnet may attain its position. When the electric 
current ceases, the influence of the S magnet causes the 
electro-magnet to maintain, temporarily, the polarity it 
had acquired, and to act as a magnetic break, which holds 
the S armature in position. 

The transit of the succeeding current in the reverse 
direction inverts the polarization of the electro-magnet, and 
causes the S magnet to complete its revolution, and so on. 
The endless screw engaged with the train of wheels carries 
the hands forward at each movement. 

In virtue of its inertia, the S magnet tends to fly past the 
position of equilibrium, To obviate this inconvenience, the 
velocity it has acquired towards the end of each half turn 
is retarded by a pin inserted in the axle of the endless 
screw, which rubs against a flexible strip of metal depend- 
ing from the frame above. 

This simple and ingenious apparatus requires no further 
regulation. The rotation is produced, whatever may be the 
distance between the extremities of the S armature magnet 
and the electro-magnet, and this distance can vary between 
one and three-twentieths of an inch. 

The electric force acts (through the electro-magnet) upon 
the long arm of a lever, (the S magnet) while the effect is 
transmitted. by the short arm of the lever, (the endless 
screw) which is the inverse of other gearing. 

The power of the apparatus may be graduated by the 
dimensions of the S magnet, and of the electro-magnet, and 
by the size and length of the wire which surrounds the soft 
iron core. By augmenting the intensity of the battery 
employed, a great number of clocks may be included in one 
circuit, and dials of six feet in diameter may be associated 
in circuit with the smallest clocks. 

At the Brussels exhibition, where the chronometric indi- 
cator of Mr. Thomas was first shown in operation, the same 
circuit included a great dial 412 feet in diameter, and 18 
smaller dials from 1 foot to r4 inches across. 

They all operated steadily, except upon five or six 
occasions, when the controlling regulator was temporarily 
stopped, but all who visited the Brussels exhibition are 
aware that the floor vibrated so, that the other clocks were 
constantly stopping. 

Knowing that a hand indicating the minutes amply suf- 
fices for the use of the public, that the emission of the cur- 
rent continues only three seconds, that is to say, one twenti— 
eth of the total time, and that the electric energy expended 
by the indicator is extremely feeble, we ask, " what is to 
prevent the economical distribution of time by electricity ?" 

By taking advantage of the 1$ of the time, during w hich 
no electricity is expended, to charge accumulators at the 
central station, an establishment provided with a gas engine 
of four horse power would produce enough electricity to 
actuate 25,000 electro-chronometric indicators, in a district 
having a radius of 20 kilometres (12 miles). 

What other systems are there, that to-day, can do as much ? 
—JL' Flectricten. 


TRANSFORMATION OF STATIC ELECTRICITY 
INTO VOLTAIC CURRENTS. 


VOLTAIC current sent through a conductor causes, 

by induction, it is well known, a contrary current in 

à closed parallel circuit that is near. On removal of the induc- 

ing current, there is generated in the same circuit a current of 

direction opposite to that of the first. If the resistance of 

the induced circuit be considerable, the two currents thus 

generated have the character of electricity of tension, and 

may reproduce the eifects of ordinary electrical machines. 
This is the theory of the Rhumkorff coil. 

Such being the case, it was natural to inquire if the sys- 
tem were not reversible; if, in other words, on sending 
through the fine wire of a coil the discharge of an ordinary 
electric machine, there would not be generated in the thick 
wire an induced current of very small tension, and similar 
to voltaic currents. 

It was in 1875 that Bichat made his first experiments in 
this relation. He was able, with a Holtz machine and a 
Rhumkorff coil, to decompose water and to deflect per- 
manently the needles of a galvanometer. He stopped there, 
either failing to see all the importance of his discovery, or 
drawn to other work which seemed more pressing. 

For the experiment just described to succeed, the electric 
discharges must be pretty strong. Without this condition 
(which is easily realized with condensers), the effects of the 
induced current are too weak to be easily observed. 
Another condition to be attended to is not to allow much 
interval between the inducing currents, destroying the 
quasi-continuity (a point of similarity to the voltaic current). 

This induced current has indeed a character by which it 
is easily distinguished. Instead of being really one and 
continuous, it is double and dis-continuous. When the 
spark passes, an induced current is generated in one direc- 
tion, and immediately after passsage of the spark, there is 
another current of opposite direction. But the rapidity of 
the electric discharge is such that practically these two 
currents seem to make but one. Another cause of discon- 
tinuity is the discontinuity of the, inductive sparks them- 
selves. Apart from these features, the generated current 
behaves quite like the currents produced by batteries with 
liquids. 

Its tension is very small, and then it does not give a 
spark cven with the least interruption of the circuit. On 
passing the current through the acidulated water of a volta- 
meter, decomposition occurs, and under each test-tube a 
certain quantity of gas collects, As the current is continu- 
ally reversed, the gas is a mixture of oxygen and hydrogen, 
the proportions of which vary in each experiment. By 
regulating suitably the resistance in the induced circuit, a 
ineans may be found (it is thought) of eliminating one of 
these two currents, and so of separating the gases one from 
the other. 

On putting a galvanometer in the circuit, the needle is 
not sensibly deflected, so long as the circuit does not pre- 
sent a special resistance; but if an interrupter be introduced 
(a Froment vibrating reed, e.g.) the needle is suddenly and 
permanently deflected, and this deflection is so considera- 
ble as to inspire the hope of being able to utilize the in- 
duced current. | 

If one of the rheophores be connected with a file, and 
the other drawn over the rough surface of the file, one ob- 
tains a track of reddish light like that produced on repeat- 
ing the experiment with a voltaic battery. This phenome- 
non is not that of the spark; it is due to particles of iron 
and carbon, which, under action of the current, are detached 
from the line, fused or volatilized, and forming asort of bridge 
between the asperities over which the reophore is drawn. 

If the two reophores, each terminated by a very fine 
* point of carbon, prepared for the voltaic arc, be brought 
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into contact and then separated, one immediately sees a jet 
of electric light, similar to that furnished by the Gramme 
machines and batteries. On repeating these experiments 
with a conducting wire and a bath of mercury, a luminous 
arc is obtained, due to incandescence of mercury vapors ; 
this arc is less brilliant, but more durable. 

The induced currents circulating round а cylinder of 
soft iron produce in it rapid magnetizations in two opposite 
senses, as may be demonstrated, either by the magnetic 
spectra obtained with iron filings, or by the vibrations of a 
very mobile and very light slip. 

Lastly—and this experiment is the most curious of all— 
the induced current generated in a. Rhumkorff coil by the 
electric discharges may be sent into a second coil like a 
battery current, and will produce in that long sparks, with 
which all the phenomena of the Rhumkorff coil may be re- 
peated. 

These, then, are the chief results obtained in transfor- 
mation of static electricity into dynamic currents. What 
may the future of this discovery be? If, with the small 
Holtz machine, which served as exciter of the current in 
these experiments, Prof. Govi was enabled to decompose 
water, redden a bad conductor, and produce the voltaic arc, 
we need not despair (says M. Battandier in Zes Mondes) of 
obtaining powerful currents with improved apparatus, and 
that with a less expenditure of force.“ We may even, per- 
haps, by multiplying or better insulating the discharges of 
atmospheric electricity, become master of this fluid, so cap- 
ricious and menacing, and turn it to domestic use."— Ex. 


TELEGRAPHY IN JAPAN. 


d Japanese telegraph net, which was commenced in 1871, embraced, 
at the beginning of last year, 3,929 miles of road and 9,345 miles 
of wire. The total number of telegrams forwarded during the year, 
amounted to 1,272,756, of which 96 per cent. were written in the Japanese 
tongue. Japanese having no alphabet of individual letters, it has been 
necessary, for telegraphic purposes, to make up combinations of Morse 
characters, representing the sounds of each of the syllables contained in 
the so-called Katakana. For this purpose letters.of the international code 
have been used, and been supplemented by others made up of fine dots 
and strokes, which represent a total of 47 signs, minus the figures. The 
alphabet that had been formed in that way answered well enough for 
about eight years. From a school of telegraphy for the instruction of 
young Japanese, some 227 regular and assistant telegraph officials have 
been drafted, and there are now 97 students left in that institution. They 
are taught to speak and write English and French, and they generally 
receive a primary education similar to that given in England. ‘The aver- 
age charge for conveyance of twenty Japanese characters, at a distance of 
бо miles, is three sez, or rather less than a penny. On the line from Tokio 
to Yokohama, the transmission takes place for seven sen, or about 2M l., 
to a distance of 20 miles. In 1880 there were open to the public 
112 offices; besides these there were 70 in connection with the various 
departments of the State, the railways, and the police stations. ‘There 
are now in use, 343 Morse apparatus, 26 Block instruments with one 
needle, and 29 telephones on the Bell system. In the school of tele- 
graphy there are 71 instruments of various descriptions for practising pur- 
poses; and, in the Straits of Shimonoski, five cables have been laid. 


THE ELECTRIC STORM on the twenty-fourth of November, was 
very severe in Boston. In several places, No. 14 copper, and No. 12 
iron, wires were melted. Several of the American Union messenger 
call boxes were burned. Three fire alarm boxes of the Automat. c 
signal Telegraph Company, and one of the annunciators of the Police 
Department had their connections melted. It is stated that there is по 
place where a connection with electric lighting wires was possible. АП 
the telegraph lines were operated with diminished battery power, and it 
is claimed that some messages were sent without the use of any battery. 
In electric lighting, this phenomenon produced similar results. — Each of 
the circuits of the Weston Electric Company, at their stations on Eastern 
Avenue and Stanhope Street, Boston, are run by four dynamo machines 
in series; but during the electrical storm three dynamos in series were 
ample to produce the number of lights, which at all other times have 
required four machines. The two lighting stations referred to, are about 
three niles distant from each other, and a number of circuits, comprising 
some three hundred arc lights, were operated in this manner. 
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AN ILLUSION—EXCEPTION TO REGULAKI- 
TY OF SIPHON. 


ERPETUAL motion has been (ће ели fatui ot many 
inventions, and a great many people to-day believe in 
the possibility of an impossibility being obtained. The 
fact would, however, at first sight seem to be obtained by 
the little apparatus shown in cut. Take a cylindrical 
capsule and pour into it distilled water to the depth of one 
centimetre (1% of an inch): put into this water one of the 
ends of a small glass tube .o50 of an inch in diameter and 
about 216 or 3 inches long. Keep the tube in a suitably 
inclined position, so that the water that rises through capil- 
liary attraction, will occupy a sufficient portion of its 
length. Then take a second tube having about тө of an inch 
in diameter, and about 1% inches in length. Thin down 
this second tube at one end, and turn back the part thus 
obtained so as to make an acute angle with the wide por- 
tion. Introduce the thinner portion into the upper orifice 
of the inclined tube until it reaches the water contained 
therein, and a vertical descending position to the wide por- 
tion. This can be done, either by modifying the above 
angle, or by the inclination of the other tube. Let us sup- 
pose, that the orifice in the vertical portion does not reach 
the liquid in the capsule, and that the thin part and the ver- 
tical tube are both full of water. "The figure which gives a 
section of the top will show this more plainly. 


A, b, is the inclined tube, and c, 4, is the vertical tube. 
On account of the small width of the space comprised 
between the thin portion and the interior of the tube a, 4, 
the capillary attraction. will maintain the water near the 
orifice a, of the latter. Let us suppose that it stops at 27 
The lower end of the tube с, а, not reaching to the liquid 
in the capsule, this latter tube with its narrow portion will 
form a siphon, the shorter branch of which will be plunged 
in a liquid in equilibrium, and the longer one descending 
more than an inch below the surface of this liquid. It 
should appear then as if the water should continually pass 
out of the siphon to join the water in the capsule, and we 
would thus have perpetual motion. 

Knowing the impossibility of this, wc tried to ascertain 
what would really take place in such conditions. 

Instead of flowing out by the tube vc, 0, the water 
ascends in it, on the contrary, and continues to be drawn 
up until its surface reaches a certain part of the narrow 
part, after which everything stops. In order that the 
water be drawn up, however, the orifice of the tube c, а, 
must be several millimetres above the liquid in the capsule. 
If it is lower, the tube , d, remains full and the water 
suspended. 

A little reflection will show the reason for what at first 
sight seems singular. Тһе small surface that ends the 
liquid at a, between the two tubes, is concave transversely. 
Dv rcason of this curvature it causes a suction over the 


is equipoised by the action of weight—an action that :. 
measured by the difference in level between the small sur- 
face at a, and the water in the capsule. It would at first 
seem requsite that to have it equipoised in the tube с, . 
that the difference in level between the small surface at а. 
and the orifice of this tube с, d, should be equal to the 
preceding, which would require that the orifice should 
reach the water in the capsule. But we see that the equi- 
librium is maintained even when the orifice is several 
millimetres higher. In this case the water, from its ten- 
dency to absorption, presents a slightly concave surface to 
the orifice, and this having a slight suction from above to 
below, and which combines with the effect of the weight, 
the suction coming from a is compensated. For a greater 
distance than that from the orifice to the water in the cap- 
sule, the suction at a is in excess, the liquid is drawn from 
below to abové in the tube c, d, and the movement stops 
when the free surface of the liquid has reached the narrow 
part at a point where the suction, due to the strong con- 
cave form, equiposes that ata. Itshowsa curious instance 
of the action of concave liquid surfaces, and an exception 
to the regular working of the siphon.—Za Nature. 


SPARAS. 
THE FIRST VOLUME of a new work on electricity, by Herr G. 


Wiedemann, has appeared. It is entitled Die Lehre von дег Elec- 
tricität.“ 


ESS RS. PIETTE AND KRIZIK, the inventors of the Pilsen lamp, 
have been driving a threshing machine by electricity at an agricultural 
show in Lundenburg. 

—— THE ELECTRIC LIGHT, (Weston) used at the headings of the 
Hudson River Tunnel has caused the grain spilled from the mule's 
rations to germinate. 


—— On DECEMBER I, Annie Stadhneyer was found in an unconscious 
condition at No. 47 Bowery, the gas was escaping from a burner in the 
room when the door was opened. 

—— On Dec. тәти, a fire occurred in the large store of 1. P. Lovell 


& Sons, of Boston; it was caused by an explosion of gas in the basement, 
two persons were badly injured, and the loss was $135.000. 


THE 7./суғат recently published a list of some fifty persons in 
this city and twenty-five out of the city, who met death by inhaling gas 
through accident or design, within the last twenty-three months. 


ON DECEMBER 5, an explosion, caused by escaping gas, in the base- 
ment of the four-story brick building on the South-west corner of Grand 
and Chrystie Streets, resulted in a loss by fire and water of $25,000. 


M. GkorrRoy, a wire manufacturer in Paris, has taken a patent 
for covering electric wires with asbestos. Experiments, which will be 
repeated officially, have proved that the copper can be burnt without any 
spark being conducted outside. 


—— LECTURING RECENTLY at Edinburgh, Professor Fleeming Jenkin 
said the popular mind supposed that electricity would supersede steam; 
but what had taken place, was, that engines were employed to produce 
electricity, and electricity afforded us the best means yet discovered for 
distributing power. 


ON THE EVENING of Dec. r4th, Mr. John E. Pendleton gave а 
lecture in Boston, On Storage of Electricity," before the Society of 
Arts, which was illustrated by numerous and brilliant experiments. Prof. 
Cross stated that it was the first public lecture ever given in which the 

storage battery was used. 


DURING SOME RECENT trials, at London, of Kelway’s electric log 


liquid mass to which it belongs, that is to say, on the liquid | on board the steam-tug 7e, a number of runs gave a mean of 772724 
in the tube a, 4, and in that in с, d, this last communicating: knots, while the same distance, by actual measurement, was 772768; the 


with the first by the narrow tube. 


In the tube a, 4, this 
suction has the effect of keeping the water up to a, and 


p is thus, 070044, which is probably the nearest approach to 
accuracy obtained by any log. 
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THERE ARE ABOUT eight hundred arc lights in Boston, of which 
one hundred and sixteen are used for lighting streets and squares. Ata 
public hearing before the Board of Aldermen some time ago, one of the 
Police Commissioners testified that one electric light was equal to five 
policemen in some parts of the city. 


A PAMPHLET, describing the formation and use of M. de 
Kabath's electric accumulators, has been issued in English, and is sup- 
plied by Messrs. Dawson & Sons. We recently described the accumu- 
lator, which is said to offer fifteen times the surface for the same weight 
as the Planté. This result is obtained by the use of thin plates of corru- 
gated lead. . 


THE VOLTA PRIZE of 50,000 francs, offered by the French 
Government in 1887 will be awarded to the author of the discovery which 
shall be adjudged to have best increased the facility of applying electricity 
as a source of light, heat, power, chemical action, or as a transmitter of 
messages; ог іп the treatment of disease. June 30, 1887, is the last day 
for receiving claims, and the prize is open to the savants of all nations. 


THE VARIOUS OFFICES, the engine-room, and part of the works 
of the Amsterdam Gas Company are illuminated by Maxim incandescent 
lamps, the dynamo being driven by a gas engine. A battery of 36 Planté 
accumulators is interposed between the machine and the Jamps, for the 
purpose of obtaining steadiness ; and itis found that it is capable of sup- 
plying the current required during the night when the engine is stopped. 


PRor. FLEEMING JENKIN has patented an electrical system of 
transporting goods, which he calls “ Telpherage." It resembles the wire- 
rope system, in so far that the vehicles are supported on strained conduc- 
tors, which suspend the load and at the same time convey the electric 
energy. "There can be no collisions, as if one train gets on to a section 
occupied by another, it is deprived of motive power and brought to a 
standstill until the section is clear. 


THE CORRECT TIME of the meridian of the State House at Boston 
may be obtained from Harvard College Observatory at any Western 
Union telegraph office by paying the price of a ten-word message from 
Boston. The signal consists of a tap upon the telegraph instrument 
every other second, and the beginning of a minute is noted by the omis- 
sion of the tap upon the fifty-eight second of each minute ; and twelve 
taps are omitted before the commencement of each five minutes. 


AT A RECENT meeting of the Academy of Sciences, in Paris, a 
paper was read by M. Mascart, on the electrification of air. In the 


Amphitheatre of the College of France, he electrified the air by discharg- |- 


ing a Leyden jar with a flame, during ten seconds ; another flame, 8 m 
off, communicated with an electrometer in an adjoining hall. The 
maximum deflection in the latter was reached in about a quarter of an 
hour; then there was slow diminution, but after two hours I-20th of the 
maximum still remained. The electrified gas probably rises and is dif- 
fused like smoke. To study the lower atmospheric layers, the potential 
should be determined in a large inclosure formed of metallic netting, con- 
nected with the ground. 


——— IT 15 sap THAT a demand for persons having a knowledge of 
electricity and mechanical construction is being caused by the various 
electric light companies abroad. The Anglo-Austrian Brush Company 
advertise that they register applications for employment on their staff on 
works abroad, such as those who have had practical experience in the de- 
signing, manufacture, or installation of dynamos, arc, or incandescent 
lamps, accumulators, telephones, telegraphs, and other electrical appar- 
atus, oras mechanical draughtsmen in engineers' shops, or as engineers 
in the construction and erection of steam engines, water or gas works. 


—— IN THE LAST SITTING of the Syndicat d’Electricité, of Paris, M. 
Jablochkoff described a new element which he has invented, and which 
consists of sodium for the electro-positive plate, the negative being, as 
usual, carbon. М. Jablochkoff does not use any exciting liquid, but 
merely sends into his elements, by the instrumentality of an aspirator, a 
current of air saturated with moisture. Не says that soda is dissolved 
and falls to the bottom of the box where his elements are kept so that it 
may be easily collected and sold at a high price, being pure except for a 
small quantity of carbonate and of nitrate. According to his statement 
the electro-motive force of this element is about 4 volts. 
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— THE LAST ACCIDENT from the electric lighting apparatus is that 
of a severely sprained wrist, which was caused in this manner: A man 
with a dust pan in his hand was passing a dynamo machine, when the 
magnetism attracted the dust pan so suddenly, that the man's wrist was so 
severely wrenched that he was disabled for some time. 


--- Ат A recent meeting of the Physical Society, London, Prof. S. Р. 
Thompson stated that in the Journal de Paris for 1802, there is a note 
describing the voltaic arc between carbon points, as produced by M. 
Etienne Gaspar Robertson, at Paris, in that year. Laboratory note books, 
at the Royal Institution, indicate that Sir Humphrey Davy experimented 
with the arc quite as early. Prof. Thompson also exhibited a telephone 
made by Reis, at Frankfort, in 1861, expressly designed for transmitting 
speech. 


THE MAGNETISM in the field magnets of dynamo machines is 
so powerful that it will attract particles of iron or steel a long distance. 
They should not be placed anywhere near grinding machinery. A very 
large dynamo was ruined by attracting particles of iron from emery wheels, 
thirty feet away, and separated by a partition through which were num- 
erous belt holes. The iron dust accumulated upon the holes of the mag- 
nets, and wore the insulation from the wires of the armature revolving in 


front of them. 


ONE RESULT of the Munich Electrical Exhibition, has been the 
formation of a (so called) Consortium or company, with a view to pro- 
moting the application of electricity to practical requirements. It is 
presided over by Herr v. Maffei. In the first place, where the introduc- 
tion of electro-technical methods is regarded as possible, the company 
will offer a helping hand, either by directly undertaking to work out the 
problem proposed, or by initiative inquiry into the utilization of coal beds, 
water power, etc., for electro-technical purposes. Next, assuming neces- 
sary help to be given by the State, by cities, socicties, and scientific 
corporations, it is proposed to found an Electro- Technical Experimental 
Station for Bavaria, the object of which will be to give authorities and 
private persons, contemplating electro-technical arrangements, oppor- 
tunity of informing themselves as to the questions involved, and different 
systems, on the basis of impartial experiments, and of obtaining a satis- 
factory idea as to cost and feasibility of arrangements proposed. Oppor- 
tunity will also be given for testing new machines and apparatus. 


BUSINESS NOTICES. 


HE subjoined letter being one of a number most 
kindly sent us recently, we publish with much satis- 
faction, and have no doubt it will interest our patrons : 


HARTFORD, Conn., Dec. 12, 1882. 
Williams & Co., 115 Nassau St., N. Y.- 

GENTLEMEN—Wishing to express my esteem for your paper, would 
say that from the three insertions of my advertisement I have received 
over 200 replies, some of them having already ordered, who state they 
saw advertisement in the ELECTRICIAN, and do not doubt that others 
came from the same source. 

By all means keep my space for me. 


Yours truly, A. II. Eppy. 


ESSRS. BURKE, FRASER AND CONNETT'S Quarterly 
Circular of Information and Advice about Patents on Inventions, 
ublished for the free use of their clients," for December, is particularly 
interesting, containing valuable articles on A Few Mechanical Move- 
ments, Patents in France, A Warning to Inventors, The Duration of 
United States Patents, The United States Patent Law,” etc., etc. 


ANTED—RESPONSIBLE POSITION, by an Electric Light 
Engineer, of several years' experience in arc and incandescent 
lighting with two of the largest companies in America and Europe. Good 
Mathematician and Mechanical Engineer ; accustomed to calculate Dyna- 
mos, etc.; acquainted with the manufacture of all kinds of electrical 
light apparatus. Address “ Enquirer," office of ELECTRICIAN, room 55. 
II5 Nassau St., New York. 
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PATENTS FOR NOVEMBER AND DECEMBER, 1882. 269,085 Electrical Conductors, Conduit for. J.K. McLaughlin, Philadelphia, Pa 
269,086 Electrical Condactore, Conduit for. J. K. McLaughlin, Philadelphia, Pa. 
— 369.092 Electrical Locomotive. E. J. Molera, San Francisco, Cal. 
209,132 Lamp, Electric. W. Stanley, Jr., Englewood, N. J. 
NOVEMBER 21st. 269,20 Lamp, Electric-arc. C. M. Ball, Troy, N. Y. 
207,800 Aununciator, Electrical. F. Tanner, Detroit, Mich. 269,151 Lamp, Elcctric-arc. L. G. Wooley, Mendon, Mich. 
267.987 Burglar Alarm, Electrical. C. A. E. Ruebel, Chillicothe, Ohio. 268,851 Lamp. Carbon Holder. Electric. C. M. Ball, Troy, N. Y. 
257, 5g Electric Machine Regulator, Dynamo. J. R. Finney, Pittsburg, Pa. 269,013 Lamps, Cut-out for Electric. C. F. Coleman, and H. A. Smith, Atlanta, 
307,945 Electric Signaling Apparatus, Н. W. Southworth, Springfield, Mass. Ga. 
267,711 Electrical Apparatus, Commutator for. C. C. Peck and W. H. Chapman, | 268,796 Telegraph for Railways. W. L. Hunt, Port Hope, Ontario, Canada. 
Middleburg, Vt. 39,124 Telegraph Signal Box, Automatic. P. Seiler, San Francisco, Cal. 
267,747 Electrical Switch Board. J. F. Gilliland, Indianapolis, Ind. 269,150 Telephone, Exchange, Automatic. F. H. Snell, Washington, D. C. 
257,691 Lamp, Electric-arc. C. A. Hussey, New York, N. Y. 269,030 Telephone, Mechanical. C. Egan, Zanesville, Obio. 
267,710 Pumping Apparatus, Electric. C. C. Peck, and W. H. Chapman, Middle- . 
burg, Vt. December 19th. 
267,978 Railway Signal Apparatus, Electric. О. Gassett, boston, Mass. 
267,979 Railway Signal Apparatus, Electric. O. Gasaett, Boston, Mass. spi "ain 5 T 5 Providence, фо —— 
267,860 Secondary Battery. J. R. Finney, Pittsburg, Pa. ue есите a js , E ы or Utilising Time Switches for. . Starr, 
zo Secondary Battery. E. F. Starr, Philadelphia, Pa. ee 5 5 F 
267, Telegraph Key. J. T. Guthrie, Leesburg, Ohio. t қ "d , СЕЕ“ 
257. 83 Telegraph ne. са CH Hense. Washington, D. C. 269,328 Electrica! Connecting Cord. W. Н. Sawyer, Providence, R. I. 
267,833 Telegraph Sounder. J. H. Bunnell, New York, N. Y. A 1 5 5 a 2. France. 
267,929 Telegraphic Register. E. L. Pope, Elizabeth, N. J. " magnetic Engine. A. E. . EB, e 
с. 905 T E р к 5 ae ы heref. H. Lar 269,318 Electro-magnetic Motor. C. C. Peck, and W. H. Chapman, Middlebury, Vt. 
5905 Telephone Exchange, and Apparatus therefor. H. Lartigue, Parts, оаа Fire Alarm and Extinguisher, Electric. С. A. Evans, Upland, Pa. 
267,807 Telephone, Mechanical. H. T. Johnson Scio, N. Y. 09.50 5 Treating. M. M. M. Slattery, New York, N. Y. 
267,790 Telephone System. W. A. Jackson and W. R. Cole, Detroit, Mich. 269,417 Lamp. Electric-arc. А. G. Holcombe, Danieleonville. 
269,453 Lamp, Electric-arc. W. S. Parker, New York, N. Y. 
NOVEMBER 28th. 269,821 Telegraph Key. C. Prosch, New York, N. Y. 
268,060 Electric Cable. R. S. Waring, Pittsburg, Pa. 269,326 Telephone Repeater. Ј Н. Rogers, New York, N. Y. 
268,157 Electric Cable. R. S. Waring, Pittsburg, Pa. 960,295 Telephonee, Automatic Magneto Signal for. W. Painter, Baltimore, Md. 
263,153 Electric Cable, Lead Armored. R S. Waring, Pittsburg, Pa. 269,238 Telephonic Exchange System, and Apparatus therefor. J. O. Shirase, and 
268,059 Electric Cable, Submarine. R. S. Waring, Pittsburg, Pa. E. A. Eckert, Cincinnati, Ohio. 
268,824 Electric Cables, Dividing and Branching. R. 5. Waring, Pittsburg, Pa. 
268,159 Electric Cables, Uniting and Branching. R. S. Waring. Pittsburg, Pa. Е SAEC „ a agg ыы E 
908,114 Electric Gencrator. V. W. Blanchard, New York, N. Y. 
268,955 Electric Machine, Dynamo. R. H. Mather, Windsor, Conn. BUSINESS ADDRESSES. 
268,331 Electric Machine, Dynamo. E. Weston, Newark, N. J. : = 
268,205 Electric Machine, Dynamo or Magneto. T. A. Edison, Menlo Park. N. J. Bahr & Zahn, Manufacturers of Electrical and Telegraph Instruments, 
268,175 Electric Storage Batteries, Apparatus for Charging. V.W. Blanchard, Battery Supplies, 108 Liberty Street, New York. 
New York, N. Y : 
„ urna „ H. 's Electric Mac j 
268,031 Electric Wire Conduits, Increasing and Reducing Joiut for. C. Linford, B NES n Davis & Kidder's Electric hinee, 250 West Ich Street, 
Pittsburg, Pa. 
268,316 Electrode, Vaginal. A. W. Tipton, Jacksonville, III. Dow, George Q. Telegraph and Telephone Poles; Pins and Brackets, 
268,218 Lamp. Electric-arc. A. Graham, London, England. painted and plain, North Epping, N. H. 
EU TA шак Шс 1522. London, England. | Edson's Speed & Pressure Recording & Alarm Gauges, for Steam Dynamo- 
, , Я * . , , * mac эң disp & i ‚М.Ү. 
268,254 Lamp, E-ectric-arc. R. Н. Mather, Windsor, Conn. hines.“ in ensable for safety & economy, office 91 Lib St. N.Y 
268,155 Lam», Electric-arc. S. F. Van Choate, New York. N. Y. Galvano Faradio M'f'g Co., Electrical Instruments for Medical 
268,269 Lamp, Electric Incandescent. J. V. Nichols, Brooklyn, N. Y. Use, 335 Fourth Ave., New York. 
26:,240 Lamp. Electric Incandescent. J. V. Nichols, Brooklyn, N. Y. Inst T 
968,229 Lamp Holder, Incandescent. E. Weston, Newark, N. J. ышту р 5 . ыен, Electrical ments and Supplies, 
268,330 Lamp Holder, Incandescing-electric. E. Weston, Newark, N. J. , i 
26 206 Lamp, Incandescing-electric. T. A. Edison, Menlo Park, N. J. Pride, Fraleigh & Kyle, Telegraph and Telephone Line Constructors, 
235,099 Magneto-electric Machine. О. Heikel, Jersey City, N. J. 23 & 25 Dey St., N. Y. 
2 8,300 Secondary Battery. A. K. Eaton, Brooklyn, N. Y. 18. 811 қ Со 
963,303 Secondary Battery. E. T. and E. E. Starr, Philadelphia, Pa. Же A due деін , Bilver, Nickel, Copper, Brass, 48. 
263,237 Telegraph Printing. A. F. and F. B. Johnson, Brooklyn, N. Y. А 
268,517 Telegraphic Circuits, Condenser for. B. Thompson, Buffalo, N. Y. ау 
263,291 Telephone Exchange System and Apparatus. J. H. Rogers, New York, WILLIAM 
N. Y. CHARLES S, Jr. & 
268,045 Telephone Toll Apparatus. J. W. See, Hamilton, Ohio. 
268,350 Telephonic Apparatus. W. J. Dudley, Boston, Mass. ESTABLISHED 1856 
268,034 Insulating Compounds, Manufacture of. M. Mackay, London, England. 
268,075 Insulator, Noise Deadening. G. M. Brown, Woonsocket, R. I. Manufacturer of 
DECEMBER 5th. 
268.389 Electric Wires, Carrying and Conducting. W. M. Conway, Baltimore, TELEPHONIC TELEGR APHIC 
Md. 9 9 
268,392 Lamp, Electric-arc. N. H. Edgerton, Philadelphia, Pa. —AND-— 
968,394 Lamp, Electric-arc. J. R. Finney, Pittsburg, Pa. 
268,470 Railways, Traveling Contact for Electric. J. R. Finney, Pittsburg, Pa. ELEOTRICAL INSTRUMEN TS, 
268,661 Telegraph, Underground. L. Haas, Chester, Pa. . ° ° . 
3,08 Telegraph Wire. F. K. Pitch, New York, N. Y. Electric 8815, Galvanic Batteries, Wire, 
268,561 Telegraphic Repeater. J. P. Smithers, Brooklyn, N. Y. 
268,746 Telephone, Acoustic. J. K. Stebbins, Ashtabula, Ohio. MAGNETS, &c. 
268,554 Telephone, Head. F. Shaw, New York, М. Y. 
268,630 Telephone, Receiving. G. F. Dailey, Leadville. Col. Wholesale and Retail Dealer in 
263,523 Valves of Steam Engines, Electric Device for Operating the Throttle. J. 
МЫ Toronto, Ontarto, Canada, TELEGRAPH & TELEPHONE LINE MATERIALS 
DECEMBER 12th. OF EVERY DESCRIPTION 
268,956 Electric Machine, Dynamo. E. A. Sperry, Cortland, N. Y. 
268,980 Electric Machines, Armature for Dynamo. F. Bain, Union City, Ind. 109 and 118 COURT STREET, 
260,036 Electric Machines, Armature for Dynamo. A. B. Fisher, Union City, Ind. 
209,082 Electric Motor, for Gelesler Tubes. W. J. McCollous, Aurora, III. BOSTON , Mass. 
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OAPITAL, 6l. 500. 000. 
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QUINSIGAMOND WORKS. 


WASHBURN & MOEN MANUFACTURING COMPANY, WORCESTER, MASS. 


Patent Galvanized Iron and Steel Telegraph and Telephone Wire. 


Since the first introduction of the Telegraph in this соу, 
furnished the standard of excellence, and has been unsurpassed іп 
without flaw or weld, avoiding the need of frequent joints 
perfect tion of the wire. 
the works. Send for Descriptive Pamphlets and Circulars. 


Strength an 


NEW YORK WAREHOUSE, |( `` 
16 Cliff Street, 
NEW YORK. 


our wire, expressly manufactured toineure the highest qualities desired in the Electric Service, has 
Conductivity. Our patent processes enable us to supply perfect wire in long lengths 
Our System of Galvanizi 
Express attention has been paid to the special demandg for the Telephone Service. 


combines in one procees, Cleaning, Tem 


ring and Coating, insuring the 
All our Telegrap and Telephone Wire is tested at 


5 e 7 
ө @ o CHICAGO WAREHOUSE, 
101 & 109 Lake St., 


«СНІСАСО. 


SIZES OF WIRE BY THE WASHBURN & MOEN, OR WORCESTER GAUGE. 


WASHBURN & MOEN MANUFACTURING CO., General Offices, Grove Street Works, Worcester, Mass. 


>EQUITABLE< 


LIFE ASSURANCE SOCIETY. 


OF THE UNITED STATES. 
No. 120 BROADWAY, New York. 


Cash Assets, - - $45,000,000.00 
Cash Income, over 10, 000, 000.00 
Cash Surplus, - 10,000,000.00 


New Assurance іп 1881, 46,189,096.00 
(The Largest Business in the World.) 
Outstanding Assurance, 
$200,679,019.00 
Total amount paid policy- 
holders since the organi- 
| gation of the Society, 
| | $61,912,031.00 


The policies written by THE EQUITABLE are short 
simple and easily understood. They become 


INCONTESTABLE 


after three years from their issue, and such incontestable 
policies are payable immediately upon receipt, at the 
Society’s office in New York of satisfactory proofs of 
death, and without the usual delay of sixty or ninety days. 

The Society has not a single contested claim on its 
books. 

For the facts explaining the success of this Society, and 
the results of maturing Tontine Savings Fund Policies, 
apply to the officers and agents. 


H. B. HYDE, President. 


JAMES W. ALEXANDER, Vice-Pres. 
SAMUEL BORROWE, 2d Vice-Pres. 
WILLIAM ALEXANDER, Secretary. 
E. W. SCOTT, Supt. of Agencies. 


The Rubber Comb & Jewelry Co. 


ELECTRICAL SUPPLIES, 
33 MERCER ST., NEw York. 


MANUFACTURERS OF 


SHEET RUBBER, RODS, TUBING, &c., 


RUBBER HOOK INSULATORS, 
KEY KNOBS, SWITCH HANDLES, 
MAGNET COVERS, MAGNET HEADS, , 
WINDOW TUBES, with HEADS, 
BATTERY CELLS, BATTERY SYRINGES 
And Specialties of any Required Character. 
THE ELECTRICIAN'8 VADE-MECUM. 

To the N. Y. Agent of the College of Electrical Engineering, 122 E. 26th Sl., N. Y.: 
'* Your Dictionary of Electricity is an exceedingly good one; leaving 
out the old sealing wax, glass machine and amber experiments, and in- 
serting cuts with epigrammatic descriptions of the recent great electrical 
inventions, makes your work very valuable; and at the low price of three 
dollars, the edition ought to be sold at once, Nearly every electrical 


inventor and manufacturer in U. S. and Europe, will find a cut or a 
description of their invention or apparatus in it." 


EDWARD WESTON, 


ARC AND INCANDESCENT LICHT. 
THE 


United States Illuminating Co. 


90 Chambers St., New York. 


— 


Sole Grantee of all Patents and Rights 
| owned by 


THE UNITED STATES ELECTRIC LIGHTING CO., 


for the City of New York and vicinity. 


The Machines and Lamps manufactured for this Company are under 
patents of Maxim, Weston, Farmer and others, and 
comprise all the latest improvements in Electric Lighting. 


EUCENE T. LYNCH, 


President. 
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HAVE YOU RECEIVED 


ONE OF 


J. H. BUNNELL & 00.5 


New, Large, 


Illustrated Gatalogues, 


OF MAY, 1882? 


. | 3 If not, send your address by postal card or letter 
GEORGE WESTINGHOUSE, JR., RALPH ВЕЕ Н. Н. WzsrrNenovsm, and you will get опе by return mail. IT CONTAINS 


President. Secretary and, Treasurer. Superintendent. А КҮ 
Е pd di Ы Illustrations, descriptions and the 


THE WESTINGHOUSE ЕНСІНЕ BOTTOM PRICES 2 


HAS NO EQUAL FOR 


>t ELECTRIC LIGHTING *< of all things Telegraphic, including the latest and best 


| designs of Telegraph Instruments of every description, 
May drive Dynamo by direct connection or by belt. 


Requires no Counter Shaft. 


ненг, ECONOMICAL. UE MATERIALS, TOOLS & SUPPLIES. 


DISPENSES ENTIRELY WITH SKILLED ENGINEERS. 


CANNOT HEAT OR POUND; We are thoroughly practical m every department, 
And gives a Steadier Light than any other Eng; ne and our manufactures and selections will be found well 
suited to meet all the needs of IMPROVED MODERN 

TELEGRAPH SERVICE. 


THE WESTINGHOUSE MACHINE CO. | 
92 & 94 LIBERTY STREET, | J. H. Bunnell & Co., 


NEW YORE. 


Works at Pars, a (12 LIBERTY ST., N. Y. 
эк== AUTOMATIC VARIABLE CUT-OFF ENGINES. 


VERTICAL, - 2 to 100 Horse-Power. 
HORIZONTAL, 30 to 400 Horse-Power. 


FITCHBURG STEAM ENCINE СО., 
FITCHBURG, Mass., U.S.A 


together with all Telegraph and Telephone 


Е SEND FOR ILLUSTRATED CIRCULAR. 


The simplest and 
closest regulat. 
ed first-class Auto- 
matic Engine built, 
especially adapting 

it for use with 
Electric Lights. 
The highest 
economy guar- 
anteed. Over 800 ; 
uin use. Send for 
Catalogue,“ 
giving full details. 
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The Best Open € Circuit Battery; 


In every respect, beyond any question whatever. 


SUPPLANTING ALL OTHERS. 


gup- With its introduction, Battery Trouble and Battery Expense | 
become things of the past. Now almost universally used | 
by the Telephone Exchanges of the whole country. 


SEND FOR CIRCULAR AND SCHEDULE OF PRICES. 


Single Cells, -e = Only $1.25. 


MANUFACTURED AND SOLD BY THE 


Law Telegraph Co., 140 Fulton St. New York. 
LECLANCHÉ BATTERY. 


(PATENTED.) 


N ШІ! 


—THE— 


GREAT TELEPHONE BATTERY, 


THE REALIZATION OF 


SIMPLICITY AND EFFICIENCY 
In Electric Open Circuit Batteries. 


Free from acid. Emits no odor. Does not get out of order. Lasts without renewal from six months to 
several years, according to use. 


ADOPTED AND USED BY 


all the Telephone Companies and Exchanges in the United States. 

The Prism Battery is more easily and cheaply cleaned and renewed than any other battery. Beware of 

INFRINGEMENTS AND WORTHLESS IMITATIONS. 

Every genuine Leclanche Battery has the words Pile-Leclanche stamped on the carbon 
head, jar a and prus. All others are spurious. 

“ Prism " and Porous Cell Batteries for sale in any quantity. Zinc and Sal Ammoniac of superior quality. 

THE LECLANCHÉ BATTERY Co., 
OR 149 West 18th Street, New York, 


ii G. TILLOTSON & CO., General Agents, 
B & 7 Dey Street, New York. 


DR. JEROME KIDDER’S 


* Medical Apparatus, 


For Aged ре has received оез atent for improvements rendering them superior to all others, acknowl 

by awards of First Premium at Centennial ; То, First Premium by American 

н e, from 1872 to 1881 inclusive; Two Silver Medals at Cincinnati Industrial Exposition, 

in the Fall of 1881, highest awards given. GOLD MEDAL was awarded by American Institute in 
1875, to distinguish the Apparatus as of the First Order of Importance :— 


_ Dr. ЈЕКОМЕ KIDDER’s IMPROVED No. 1. Physician’s Office Electro-Medical Apparatus. 
IMPROVED No. 2. Physician's Visiting Machine, with turn-down Helix. 
IMPROVED No. 3. Physician's Visiting Machine (another form). 
IMPROVED No. 4. Office and Family Machine. 


IMPROVED No. D. Tip Battery, Ten-Current Machine (see cut), a most 
perfect and convenient apparatus, the invention of Dr. kidder. 


T ie | 


We E 
Ж Е 


WE AL8O MAKE AND KEEP ON HAND 


——- SUPERIOR CALVANIC CELL BATTERIES, << 


From Six to Thirty-six Cells. 
Also, POCKET INDUCTION APPARATUS. 


For Illustrated Catalogue, Address: 


Jerome Kidder Manufacturing Co., 820 Broadway, М. Y. 
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(Pat in U. s. and Canada) HOLLOOMP'S NEW 

ШЕШ ШТ RM = one Wire. 
ead] AMPLIFYING Phosphor Bronze Teleph 

igi | | 


=> TELEPHONES 


For Private Lines. | Trade: 


e STRONGEST, TOUGHEST and BEST for line wires of Electric and 
tees Telephones, Will not STRETCH nor RUST. RESISTS SMOKE, 
Marks, ACIDS and DAMPNESS. TENACITY more than FOUR times its weight 


per mile. 


The Latest and Best. Mas 
These new instruments embody «м К = STUBS i 5 ran | WEIGHT BREAKING CALCULATED | 
coc omer Pot „ Gaver, dae Pen Мпа. | Sram. | "Pen Moa 
1 fT | —— mais САН ibs. |About $70 Ibe. | 50 Ohms, | 
r БУЯ fos- тув ЖЕН be. |About 270 Tes. 50 Obme 
substitute for the Electric ы ipee 13 049 " “ “ 40 “ “ 165 “ 90 ec 
phones. Highly commen: o ON а 
= business пе. Work ТО PHOSPHOR-BRONZE RODS, SPRING METAL AND WIRE, superior to German silver or 
Used with Galv. Steel Cable Wire, price Sects. | brass for Electrical Apparatus. Already extensively used throughout the country. Address 
per rod. палае ойи» and testimonials sent IE SMELTING ТЕ | 
free. (Mention THE ELECTRICIAN.) THE PHOSPHOR-BRON Ж m А 
Hollcomb & Oo., Atwater ter Building, | Cleveland, 0. со ted) 
———— 519 ARCH STREET, PHILADELPHIA, PA. 
F. E КІ NSM SMAN ¢ & E ().. Owners of the U. бден, Sheer -Bronge Patents. Sole Manufacturers of Phosphor-Bronze in the United States. 
145 Broadway—86 Liberty Street, 
NEW YORK. % 
— 
Telephone, Telegraph and Electric Light. i 
SUPPLIES. 
DEALERS IN ELECTRICAL GOODS. | (Trade Mark., 
Inventors’ and Manufacturers? Agents. a= THE BEST INSULATOR KNOWN. == 
JEROME REDDING & C0., | 


DOPTED by all the leading Electrio Light Companies, and manufacturers o! 


No. 30 Hanover St., Boston, Mass., Electrical Machines in the United States, as a substitute for hard rubber, being 
MANUFACTURERS OP THE а far better non-conductor, more durable, and costing less than half as much. 
' 
Gem Learner's" Telegraph Apparatus, Send for samples, circulars, and prices, to 
, Burglar Alarm 
Electric Gas оа all lectrical un and COU RTEN AY & TRU LL, 
Telegrupb.Suppues: P. O. Box 2905. No. 17 Dey 8t., New York. 


J. H. LONGSTREET, 


Telegraph lnstruments&Supplies |" cu = amo ТІГІ 


— к| ENS SIE AN — 


9 BARCLAY STREET, 
NEW YORK. 


5 —THE— 
AirRzD E. Moone, Coe Brass Manufacturing 00. 


=>] N S |) LAT E D W | R ші TORRINGTON, Conn. ши. в. A) 


SHEET BRASS, COPPER, AND GERMAN SILVER 


Electric Tighe у | 2d * Brass, Copper, and German Silver Wire and Rods. * 


Telephone, | | WIRE. Zinc Rods for Battery Purposes 


5 


PURE COPPER WIRE made from BEST LAKE 
SUPERIOR COPPER, Conductivity Guaranteed. 
Blanks and Shells Made to Order from Brass, Copper, or German Silver. 


OFFICE, ANNUNCIATOR, AND MAGNET WIRE. 
Flexible Cordage, &o., &o. 


200 & 202 N. THIRD ST., - Philadelphia. 33 EUGENE F. PHILLIPS, r. 


. w“. ̃ ͤ — Е MANUPACTURER OF PATENT FINISHED 


DELANO & HAINES, INSULATED TELEGRAPH WIRE, 


Promoters and Brokers, TELEPHONE AND ELECTRIC CORDAGE, 
55 BROADWAY, NEW YORK. ^» ELECTRIC LIGHT WIRE, * 
————— зы MAGNET WIRE, PATENT RUBBER COVERED WIKE, 
anit stony m Қары Bath Tne emet pens . 
territory to lease in MEXICO, the WEST INDIES, CENTRAL and OFFICE AND FACTORY, 
SOUTH AMPEIUS: — NIS 67 STEWART STREET, Providence, R. l. 


TELEPHONE STOCKS BOUGHT AND SOLD. W. Н. SAWYER, Electrician and Superintendent. 
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А. F. FLEISCHMANN, PARAFFINE WAX, 
Manufacturer of 
Crude and Refined. 


Electrical Apparatus ald Supplies For Electrical or Chemical purposes, oy 


FOR 


EXPERIMENTS, 
Мо. 27 SOUTH 10th STREET, Phila, Ра J. V. JONES, 132 Water 5%, New York. 


FOR SALE SHORT-HAND WRITING uc 
TWO DYNAMO-ELECTRIC MACHINES, 


thoroughly taught by 
mail. Good situations! 
procured all pupils when 
thoroughly competent. 

Each of 5,000 Candle Power, First-class stenographers 

Made by J. E. BRAUNSDORF, New York, 
IN GOOD RUNNING ORDER, 

ALFRED F. MOORE, 3d and Race Sts., 
‘PHILADELPHIA. 


the case, barrel or carload. 


4, furnished railroad officials 
A without charge for my 
Pa.) services. Correspondence: 
odlicited. Caligraphs sold 
Special inducements of- 
> fered operators and 8 


= road ofticers, Send f 


DAVID THOMPSON, cuc enuan ө O БЕ, Ее Electric Cases our Specialty. 
Ores м. YN EDUCATIONAL-- 


MANUFACTURER OF на 
CARBONS FOR ELECTRICAL PURPOSES, Waterbury Brass Co. -ELECTRICAL 
No. 13 RUTGER STREET, MANUFACTURERS OF | APPARATUS 
(Formerly Lush Street,) x a Q 4 * AND 
SHEET BRASS, BRASS RODS, 
NEWARK, N. J) and PURE COPPER WIRE for ISUPPLI ES, 
ESTABLISHED 1859. ELECTRICAL PURPOSES. тиштеши 
DEPOTS: YOUNG PEOPLE. 


P L A. T I N U M. еа ets pcb thie “ee | VSS Address for circular, 
9125 EDDY ST., Providence, R. 1. 11 Dey St., И. Y 


CURT W.MEYER, 


H. M. RAYNOR, | Mills at Waterbury, Conn. 
| | CHARLES L. BLY 
е да, cieli LOT LIV ER POO 3 (Successor to STEARNS & GEORGE,) j 
BOSTON 4w» SANDWICH € Telegraph and Telephone Line Contractor, 
GLASS СО, LO N DO N A N D GLO B E Manufacturer and Dealer in 
У | Electrical Instruments and Supplies, Burglar Alarms, 
ee ee ee | IN SU R A N (5 E CQ Electric * e уко Clocks, 
= | and Electric Gas Lighting 
Neal Мк Еу, "5 [Wirra м & Pine Sts., New York 37 PEARL STREET, - BOSTON, ve 
ІРКЕ lO. SHELL EY, enn B MM жы 
С H A R L ES Manufaeturer of ritis merican an 
n I А T 
Printer. "METAL GOODS, ELECIRICAL DIRECTORY, 
| (Cop hted by George С umming. 
10 & 12 College Place, and 66 Park Place, Trimmings for Electric Work a Specialty, win be k's 8 January 15th, 1883, 
NEW YORK. Cor. So. 6th & First Streets, ier roe Mo С Act, 
Specialty: Fine Periodical and Pamphlet Work. BROORLYN; Be De, — . — E. D. 219 19 East 18 18th Street, New York City, Uv. Б. A. 


PULLEYS, SHAFTING, HANGERS, erc., 


A SPECIALTY- 


PROGRESS MACHINE WORKS 


ESTABLISHED 1884. 


Send for Illustrated Price List to the Manufacturers 


A. & F. BROWN, 


Мо. 43 Park Place, 


(57, 59 and 6r Lewis Street, NEW YORK. 
(бо, 62, 64 and 66 Cannon Street. 
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Partrick & Carter, Premium Learners’ Apparatus, 


Only $5.00. Not the Cheapest, 
but Guaranteed the Best. 


The PREMIUM LEARNERS’ APPARATUS AND OUTFIT 
comprises the famous New Giant Sounder, per- 
fected,” and New Curved Key,” placed upon а 
splendidly polished base, with a cell of Calland Battery, 
Chemicals, Office Wire, ‘and an excellent Book of In- 
struction, for $5.00, when the: money accompanies the 
order. The great number of these Instruments in use 
is the best testimonial that can be offered. 


Price, Complete Outfit, - Money in advance, эс 
"  "Instrum't without Battery 4.20 
“ Instrument without Baitery, by Mail. 

Moncey in advance, - 4.75 


Remittances should be made by P. O. Money Order, 
Registered Letter, Draft or Express, which wil insure 
safe delivery. Send for circulars. 


[14 South 2nd St., Philadelphia, Pa., 


Manufacturers and Dealers in Telegraph, Tele- 
phone and Electricai Instruments and Sup- 
plies of Every description. Send for Catalogues 
and Circulars. 


Send for our prices before purchasing 
elsewhere. 


POPULAR SCIENCE. 


The Humboldt Library of Popular Science contains such stand- | ** The Origin of Nations," by Prof. RAWLINSON. 


ard works as „The Naturalist on the River Amazons," by Н. W. Влтеѕ. (In 2 
The Wonders of the Heavens,” by FLAMMARION, (illustrated.) parts). 
“ Man’s Place in Nature,“ by HUXLEY, (illustrated). ‘Town Geology,” by Canon KINGSLEY; and many others. 
‘Scientific + Sop »hisms ” anti- Darwinian) by Rev. Dk. WAINWRIGHT. PRICE 15 CENTS EACH NUMBER 
зі T he Data of. thics, y HERBERT SPENCER. Write for a Catalogue, or send 15 cents postage stamps for a 
Oriental Religions,” by Rev. Dr. CAIRD. epecimen copy, to 
“FORME OT WY AER, — а J. FITZGERALD & 00., Publishers, 30 Lafayette Place, New York. 


wi. ЖУ N 5 / EN ^u 
Manufacture of ELECTRIC CONES, “Үш oer her 2 " 
ode ЛЕ 


LIMIT ED; % 


«т 


TIRURI 


JULY 41, 1882. 


| omemojny Долу 


'ALIDIALOTIA АЯ 9NLLHSIT SVY 
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APRIL 25, 1882. 


May 2, 1882, 


May 31,/1981. 


СЕО. E. BOWERS, | === zi 
| 


— 


АА. 4-42 
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. 37 BARCDAY STREET, 


Ж, 
New York. Nos 
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MAGNETO & DYNAMO MACHTE DN 


With improved Commutator for Constant Current. 
Magneto Machines for Telephone Exchanges. 


527 MAIN ST., FITCHBURG, Mass. 


SOME OF OUR В SPECIALTIES ІН ELECTRICAL SUPPLIES. 
Electric Motors. 


Griscom's Patent Double Induction 
Motor and Automatic Battery. 


This motor received the highest awards of its 
class at the International Exhibition of Elec- 
tricity at Paris, 1881; Franklin Institute, 1881 ; 
Washington Exhibition, 1881; Crystal Palace, 
London, 1882, and is without question, the best B 
means of obtaining power for the ee 
purposes : 

l. Driving Sewing Machines. | 

2. Driving Dental and Surgical Tools. 

3. Driving Toepler-Holtz Machines. 

4. Driving Watch Maker's Machinery. 

| 5. For all purposes requiring Light Power: 


| PRICE, E e $36.00 - 


Large Plunge Batteries 


WITH WINDLASS. 


Three Zincs and Four Carbons, 6x9 inches, in each cell. 
Very powerful. 


3 Cell Battery, - - - - $35.00 
5 >“ “ а Ф - - ; 50.00 


. S 10 CELL 

ГЕ ALL SIZES 
НШІ Plunge Batteries 

wei Je AT] From 

; iy A 2 Di One Zinc and Carbon, 4 х 

i > = x: И = 6 inches, in each cell. / = 5 == те Ф 4 г) О 
) 5 T : = Price, Complete, $30.00 Е ШЕГЕ ТЕ pH Т 2 | Upwards. 


> ELECTRIC + LIGHT + SUPPLIES, < 


Porcelain Insulators and Knobs of every description. Deep Groove Screw Glass Insulators. 2 
Hard Rubber Window Tubes, all sizes. Soft Rubber Tubes in 50 feet lengths, all sizes from & е " 
, % (| Ww» 
з; inch to 14 inch diameter. AN "7 
Insulated wires, allsizes. Adhesive Insulating Tape for wrapping joints. : a 11 ii A М 
Carbons, best quality , plain and coppered. 
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Porcelain Cleate, double and single. 


Manufacturers, Importers, and Dealers in 
TELEGRAPH, TELEPHONE & ELEOTRIOAL SUPPLIES 
OF EVERY DESCRIPTION, 


ЕҢ 5 & 7 DEY STREET, N. Y. 


HOLMES, BOOTH & HLAYDENS А 
MANUFACTURERS OF n E- — 
SHEET BRASS, BRASS WIRE, RODS ANE TUBING, COPPER RIVETS AN 


Рив Lake Superior Copper W 


== + FOR ELECTRICAL PURPOSES. + — 
Patent K К” Insulated copper and Iron 24 


The Iron is Specially adapted for Telephone Use. 


Prof. HENRY MORTON says :— “I have tested it with ‘Ozone,’ which concentrates the atmosphš 
years into an hour, and find that it stands this thoroughly.” 


No. 49 CHAMBERS ST., No. 506 COMMERCE ST., No. 
NEW YORK. PHILADELPHIA. 


Works at Waterbury, Conn. 


= Tre йе 22 united S fates Electric Lighting j 


Equitable Building, No. eri miri d . 
+INCANDESCENT+ , P / Qo A Pm. T" 
Lighting of ен T TUM E : (X an ES 

MILLS, enz 
FACTORIES, ү = 5 M 


AND 


WORKSHOPS 


K Specialty. 


Estimates furnished on Send for Ши | d 
Application. = — Mr Ее бонтон, ^p 4 
Gro. W. HEBARD, President. L. E. CURT о. Louis FITZGERALD, td 
| 222 *—-TRUSTEES: | 

М. HARTLEY, Снав. К. FLINT, . G. W. HEBARD, L. FITZGERALD, D. C. WILCOX, | L. E. секір 
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А. Р. STOKES, К. В. MINTURN, Н. B. тк. W. T. НАтсн, T. H. HUBBARD, 
E p Р BL ECTRICLAN, 2 ШЕ 1 
No. 22 Union Square, N. V., 4th Ave. — 


Pd 2 81 9 — = == = Patentee and Manufacturer of every variety of — d 
The Ansonia Brass y 0 opper Co xBlectri¢xGas-LightingxApparatuss 4 
DD 1 For Theatres, Churches, Public and Private Buildings E | 

"apuiaotu rers of Y Ф. Ur... 
THE TRADE FURNISHED ES 

Pu re EI e ct ri C C O p p er Wi | ге y | With the eid о ea of EE Um Вилија" 
Е including Pendant, Ratchet, Argan iliard Tables, 

еы Баа кюсше Dignis eios Candle, Automatic, and Vibrators, also 
Н. SPLITDORF'S PATENTED LIQUID INSULATION, covered Clough, Maxim, Tirrell Ring and Arm Burners, for use with - 
with Cotton or Silk. Machine Gas. 
FV BATTERIES, PRIMARY COILS, THREE STYLES OF AUTO- 


Fire Proof House & Office Wire for Indoor Use in Electric Lighting MATIC CUT-OFFS. AND ALL SUPPLIES NECES- 


Wrought Metal Gongs, for Annunciators, Telephones, &c., SARY IN FITTING UP BUILDINGS. 
ZINC RODS, BATTERY COPPER, 4c. ALL APPARATUS PATENTED. 
Nos. 19 & 21 CLIFF STREET, - NEW YORK. | Also Burglar Alarms, Annunciators, Call Bells, &c. 


( $1.00 a Year. 
| 19с. а Copy. 
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Western Electric Company. 


CHICAGO, INDIANAPOLIS, NEW YORK. 


“Ж ТЕҺЕСБАРН INSTRUMENTS AND SUPPLIES, S. 
Hotel and House Annunciators, Burglar Alarms and Call Bells, Electro-Mercurial | 
Fire Alarm, Electric Gas-Lighting Apparatus, Magneto Call Bells, 
TELEPHONE EXCHANGE SWITCH BOARDS, Etc. 


Underground and Aerial Cables and Telephone Apparatus 
of Every Description. . 20 ; 


ane CORRESPONDENCE SOLICITED. 224 
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ATHE MATHER DYNAMO-ELECTRIC per k 


For — Electrotyping, Reduction of Ores Scientific NIS, — 


HH. EDDY, 


Sole Manufacturer, 


68 MARKET ST., HARTFORD, CONN. 
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Special Machines of any number of volts, for 
the deposition of metals. | 

These machines use about half the power of 
others, no water being required ; and its many 
superior qualities enable me to place it on 
thirty day's trial, with confidence of its giving 
. perfect satisfaction, which is guaranteed in all 
24 respects. 

Descriptive circular furnished on application. 

A liberal allowance will be made for old 
mac machines. 
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Electric Light, Telegraph and Telephone 


WIRE AND CABLES. 


A Large Number of ANTI-INDUCTION KERITE TELEPHONE CABLES, 


Some of them TWO MILES IN LENGTH, are in use in several cities, and are found to 
WORK PERFECTLY for that distance. 


Eminent Electricians and Practical Telegraphists Commend and recognize the керне Insulation as 
superior to all others. 


At the CENTENNIAL EXHIBITION at Philadelphia, Sir WILLIAM THOMSON, the eminent Electrician and 
Scientist, awarded to the Kerite Insulated Wire and Ca bles 
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WORKING BY ELECTRICITY. 


X MONG the despatches, recounting the Milwaukee holo- 
caust, was the following: To night all is dark and 
dreary at the scene. The authorities have not provided 
electric lights, despite popular clamor on the subject. Not 
a single body has been found yet.” It may be somewhat 
hasty to blame the public authorities; but that philosophic 
spirit, which allows the victims of some great disaster to lie 
smouldering іп a heap of ruins, until they can be slowly 
extricated by day light, is not one to be either commended 
or encouraged. How often do we not hear of mills working 
day and night, of night relays, and of a due appreciation of. 
time—even night time—when money was to be gained? 

Darkness adds immeasurably to the horror of such 
calamities, for relatives and friends have to await the sun, 
before the work will be gone on with. We saw this in the 
Potter fire building, and we are doomed to see it again, for, 
although our municipal departments cost more than any 
other in the world, they display a lamentable lack of prompt 
aid and charity. “There is no money for such purposes.” 
But, there is no necessity that such works be carried on 
only in the day time; the electric light can as well be used 
for clearing away the rubbish of a fallen building, as in 
erecting a new one. The illustration gives an actual 
example of the use of the electric light for the latter pur- 
pose. It is now largely used in Paris, in carrying on build- 
ing. The intense heat of a portion of our Summer season, 
would even render night building a most commendable 
innovation, for the bricklayer is peculiarly exposed to inso- 
lation—the attraction of the bricks, the dizzy height, the 
exposed situation, are all elements of danger. 

But people, some at least, prefer to remain in darkness; 
this is, however, so common to human nature, that one of 
the Hebrew commentators draws an illustration from it. 
" Does anybody awake, shortly before the morning, when 
everything is yet in darkness, he asks a servant to give him 
a light, but it immediately extinguishes; then he has another 
lighted, and is preceded by it, but this one also goes б, 
and he sits in darkness again, then he thinks to himself : 
Now will I wait till the clear light of morning dawns, then 
I can see clearly.“ 

Perhaps that has been the sentiment also of the Milwau- 
kee authorities. 


NEW TELEPHONIC APPARATUS. 


ROM the first, Mr. G. Bell has insisted that telephones, in which 

both poles of the magnet act upon the vibrating diaphragm, at 

the same time give the more intense sound, and the variety called the 

Carre Model.“ has always been considered as the superlative among 

telephoncs of this class ; but as these apparatuses are not portable, and as 

they are far more expensive than the ordinary, little, straight magnet tel- 
ephone, they are less extensively employed. 

However, Messrs. Phelps, Gray, Siemens, Gower, and Ader, seeking 
to render the horseshoe magnet telephones portable, have created 
certain well known varieties, which give very good results. But since the 
manufacture of horseshoe magnets is necessarily expensive, and their 
adjustment difficult, in consequence of their distortion during the temper- 
ing process, their price has continued always relatively high, and it has 
been long desirable that a means should be devised of rendering the con- 
struction of these telephones so simple that they could be sold at the 
same price as the straight magnet telephones. This was the problem 
that Mr. Kotyra has quite successfully solved. 

In this system, the horseshoe is constructed by the combination of 
thin strips of hardened steel, of different lengths, cut from the same 
sheet, and so associated as to form a horseshoe electro-magnet. This 
manufacture is easy, for admitting that two of these strips, longer 
than the others, and placed together, as is shown at 44, Fig. 1, below, 
cin be considered as the back piece of the electro-magnet, it is only 


necessary, in order to form the arms and holes, to fix upon its extrem- 
ities, first, very short strips of steel, or iron, and upon these to superpose 
other sheets of steel, XS, a little less than half as long as the back piece, 
АА. At the extremities of these, and some millimetres’ apart, are fixed 
the two iron cores, forming a vertical extension of the two poles of the mag- 
net, and two bobbins, or coils, BB, dropped over these cores, completed 
the electro-magnetic system, of which no part need be forged, and 
which being magnctized, sheet by sheet, can be given a power vastly 
more energetic, and durable than a solid, single piece magnet. The rest 
of the system admits of the same construction as the ordinary Bell 
system ; and the instrument can be given all possible exterior forms. 

Mr. Kotyra has also simplified the manner of mounting the 
subscribers posts, by enclosing, in the case of the telephonic trans- 
mitter, the commutator employed to put the line in connection with the 
call bell, or the telephone. 
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This telephonic system can naturally operate either with, or without a 
battery, but up to the present time Mr. Kotyra has preferred to use for 
the transmitter a telephone of the same system, to which he gives larger 
dimensions, and which he fixes in such a position that it is presented 
toward the speaker at a certain angle, like the desk transmi:ters, which 
are the most extensively distributed, The apparatus appears, therefore, 
as it is shown in Fig. 2, and the telephonic receivers are suspended on 
arms, extending from the inside of the circular box of the transmitting 
telephone, and connecting with the commutator in the same manner as in 
other systems. | 

The semi-circular handles, seen below the telephones, are made simply 
of wood, and have no such relation to them as the handles of the Ader,” 
and other telephones, which are extensions of the magnets themselves. 


FIG, 2. 


The Kotyra telephones have been tried with success upon the North- 
ern line; by means of them, a correspondence has been transmitted from 
i | — — — — 


1. 1,000 millimetres = 39% inches. 
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Paris to Creil, and it appears that the small model can be applied upon 
lines six kilometres (6,561 yards) in length. The inventor has, in addition, 
modified the disposition slightly, in order to reduce their dimensions, 
without diminishing their power. On the other hand, he has constructed 
a more powerful model, which acts upon both ears at the same time. I 
shall explain these improvements when the rights of the inventor are 
wholly protected. 


D'ARGY'S MICHROPHONIC SPEAKER. 


This transmitter is founded upon the same principle as that of Mr. 
Bourseul, of which it is, strictly speaking, merely an improved form. The 
Bourseul apparatus consists, as is well known, of two plates of wood, 
mounted parallel to and opposite each other, upon two plates of rubber, 
and which are connected by two little cylinders of carbon enveloped by a 
rubber tube. At the point of contact of the two carbons, is introduced a 
certain quantity of powdered coke, or other poor conductor, which is kept 
in place by the rubber tube, which also serves the function of pressing the 
two extremities of the carbons together. 

Mr. D'Argy has modified this apparatus in the following manner: 
the two cylinders of carbon, together with the powder between them, and 
the rubber envelope, form a single cylinder of about one centimetre (about 
half an inch) in diameter, which is fixed to the vibrating diaphragm by 
one only of its extremities, and this diaphragm is constituted of a thin 
plate of spruce, forming the cover of a sort o£ flat box with an enlarged 
bottom, which is suspended vertically by two little strings—leather thongs. 
This box is steadied against the wall by the intermediation of four little 
pieces of thin cloth glued to the four corners of the box. The extremity 
of the carbon cylinder is flush with the exterior of the spruce diaphragm, 
and the whole is varnished and fixed in such a manner as to avoid any 
need of regulation or adjustment. 

Mr. D'Argy employs no induction coil, and, if it can be believed, he 
obtains a very clear reproduction of the speech without any ‘‘ frying” 
under the influence of a single little Leclanché cell, and by the use, as 
receivers, of common telephones, costing only fifteen francs (about three 
dollars) a pair. ''At a distance of six metres" (about six yards) says 
М, “ап air played by a little music box, is perceptible without the 
loss of a single note, but he does not indicate the distance to which 
transmiagion can be carried with this apparatus. 

TELEPHONIC SYSTEMS OF MR. BOUÉ MONTAGNAC. 


Mr. Boué Montagnac has been, for four years past, endeavoring to 
perfect the telephone and has undertaken numerous experiments, which 
have led him to discern certain new principles in the telephone, upon 
which he has based several systems of apparatus. 

In the first place, for microphonic transmitters, he has recognized that, 
far from being necessarily impresajonable to the same degree as is general- 
ly admitted, the semi-conducting contacts of multiple carbon transmitters 
must be susceptible to impression in different degrees. Consequently, he 
constructs them with carbon rods, of diameters progressively decreasing; 
pretending that by this disposition, if the sonorous impression is not 
sufficiently powerful to influence the larger, it must always be capable of 
influencing the smaller. On the other hand, to obtain a more decided 
obedience from these elements of the instrument, and at the same time to 
augment tbeir sensibility and certainty, he arranges them to be mov- 
able on one side only; for, while fixed upon the frame of the apparatus, 
it is by their other extremities that they are put in relation by a bar of 
graphite, upon which they all rest, with the vibrating membrane, which 
consists of a sheet of cork. © 

The points of contact of the ends of the bars, which are fixed upon the 
frame, are constituted of little square blocks of graphite, isolated one from 
the other, and each separately communicating with a special battery. 
The upper cross-piece of graphite, fixed upon the vibrating membrane, is 
supported on the side opposite to the membrane, by a very feeble spring 
which conveys the current, and which itself forms microphonic contact, by 
reason of the pressure, more or less great, that the vibrations of the disc 
produce between this spring and the cross-piece. Тһе whole із main- 
tained in an inclined position, as in the systems, Ader, Gower-Bell, &c. 

It appears, that the comparative trials of this system, made by Mr. 
Boué Montagnac, have shown great superiority, as regards sensibility. 


The telephonic receiver of M. Boué Montagnac, is a little more com- 
plicated, for he arranges it, first, so that several induced currents are 
caused to act upon a single membrane ; second, so that for the perma- 
nent magnets, electro-magnets may be substituted, the power of which 
can be regulated; third, so that his vibrating plate is made a condenser, 
with reference to a layer of air that is put in relation with the induced 
current. 

To realize this disposition of its constituent parts, he employs two 
metallic diaphragms, fixed one above the other, and separated by a sheet 
of paper, and he maintains them by bands of rubber. These diaphragms, ` 
one of which is iron, and the other zinc, are put in relation with the line 
circuit before its junction with the electro-magnetic coils. The apparatus, 
instead of being circular, is oblong, to permit the inclusion, in the box 
below, the diaphragms of a three-pole electro-magnet covered with two 
superposed helices. One of these helices receives the current from a 
local pile, to magnetize the electro-magnet constantly ; the other is con- 
nected with the line, and through it, with the zinc sheet of the condenser, 
constituted of the two diaphragms. According to the inventor, it appears 
that, under these conditions, not only can a message be heard a great 
deal better than with ordinary telephones, but the inclusion of the con- 
denser in the electro-magnetic system, reinforces the sound in a very con- 
siderable degree. 

With a wire three kilometres in length (about 3,280 yards), and about 
No 44 (about 24,000 ohms resistance), says he, the current from my trans- 
mitter goes directly to the bobbins of the receiver, without connection 
with the plates of the condenser, without making it very difficult to hear 
a message ; but when the connection is effected, then the hearing is per- 
fectly clear. With a No. 16 wire, 265 metres (about 290 yards) in length, 
I can hear words just as well, whether the bobbins are connected with 
the condenser or not," from which fact, I infer, that for great distances 
the inclusion of the condenser can be very advantageous for the repro- 
duction of words. 

It is to be regretted that no experiments upon telephonic lines have 
been made, to positively determine the merits of this system. 

Further than these single instances, telephonic developments are 
announced every day, which, if appreciated, might develop a more 
rapid progress of the telephonic art. Thus Mr. Chabirand advises us, 
that the large mirrors, or windows, of apartments, can be advantage- 
ously employed as microphonic organs. It suffices to insert little con- 
tacts of carbon under the wainscoting of the frame, and upon the 
edges of the glass, to resolve the problem. Under these circumstances, 
can be heard everything that may be said in the room; but the use of 
such an attachment can be rendered discretionary, by inserting a switch 
in the circuit, which may be opened or closed at pleasure. 

It is certainly impossible, to foresee the extent to which future de- 
velopments will progress the telephonic transmission of sound; and again 
and again we ask, in wonder, how a telegraphic system, whose elements 
are so simple, could elude discovery until this late day. 

Tu. Du MONCEL, 
In Za Lumiére Electrique. 


—— A YOUNG MAN in one of the outlying districts of Detroit, took an 
unwarranted liberty with the telephone the other day. А big bumble-bee 
one warm day came bumbling into the office through the window, which 
was open, and was caught and placed in a tumbler by the young man, and 
the tumbler placed over the orifice of the transmitter. He then rung up 
the central office, and, with the telephone to his ear, awaited the result. 
Hello! came in response from the other end of the line. Bum, 
bum, bur-r-r," buzzed the bee in return. What's that? Bum, 
boom, buzz, burr-r-r." I can't quite understand. You'll have to 
repeat that. Bum, buzz, whir-rr," went the bumble-bee. ‘‘ Oh, 
talk United States, you bloody imbecile! Didn't you ever use a tele- 
phone before, you idiot?” yelled the enraged operator. A renewed and 
more frantic buzzing was the only response. Go to thunder, you bull- 
headed old fool! came sizzling over the wire. No response. Some- 
thing’s the matter with your blasted old box. ПІ send а man around 
to-morrow to fix it," came from the central office man, and then a ''click," 
as he hung the instrument back on the hook. 
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ELECTRIC HAMMER. source of electricity, are so arranged that the current enters at one of the 
brushes, and leaves by the other, after having traversed the ten bobbins 


translate from Za Nature: Among other services that may be corresponding to the ten commutator keys, interposed between the two 
W* obtained from the transmission of electricity, its adaptation to brushes. we i . | 
machine tools is not the least important and interesting. This readiness | . Let us SUPPOSE, that ad the beginning of the experiment, the cylinder, 
of electricity to yield itself to the most varied changes, renders it one of. the solenoid, is resting on the anvil, and that the current passes 
the most valuable aids for industrial purposes." through the ten lower bobbins, the hammer—as we wiil call the moveable 
The tendency, at present, in a large number of work shops, is to do cylinder—will be raised to M сета extent. anne to ое to the region 
away with ordinary transmissions, and to substitute for them a steam traversed by the Current and x certain position, that will depend on the 
conduit that will bring power directly to each tool. The steam hammer weight of the cylinder, the intensity of the current, and the general con- 
is the type of this kind, and the apparatus of M. Marcel Deprez, shows ditions of construction. | | таленке | 
that electricity can render services that have been hitherto exclusively If the commutator.is turned in a certain direction, as from right to 
ee [or Steni, left, the current will cease passing through 1, 2, 3, u, lower bobbins, and 


The electric stamp haminer, represented in the illustration, must be wil go through r, 2, 3, &, bobbins above the tenth. By іы of the 
considered as an experimental apparatus ; it worked, however, during the action of the solenoids on the soft iron, the hammer will be raised so as 


lectures given by M. Deprez, at the Conservatoire des Arts et Métiers. |19 come every moment into the region of the solenoid that is traversed by 
the current. The inverse movement of the commutator will produce the 
inverse effect—that is, the descent of the hammer. These movements of 
the hammer, and the shocks produced by @he fall, may be varicd in speed 
and power, by a suitable manceuvre of the brushes ; a sudcen shock may 
be obtained, or the hammer may be stopped so near the anvil as to break, 
but not crush a nut ; in fact, all the experiments that have been done by 
the stcam hammer can be effected by this ingenious system. By varying 
the number of the solenoid sections, comprised between the two brushes 
of the commutator, the power of the hammer may be changed at will, and 
the best working conditions ascertained. With an intensity of 45 
ampercs, and fifteen sections interposed between the brushes, the effort 
developed on the cylinder will reach 152 pounds, or ncarly three times tke 
weight of the hammer. This powcr was shown when it was sovght to 
make the hammer descend from the top of its run, whcre it wes kept by 
the current. The wooden frame, would, of course, be replaced by a 
suitable iron stand. The illustration shows only the primitive machine. 


ELECTRO-GENERATIVE BRICKS. 


LECTRIC candles and small bricks, or briquettes that will give both 

heat and electricity, may soon be a very practical form of electricity. 

It is not altogether out of the range of possibi.ity, that the man of the near 

future may quietly remain in bed of a morning, and light by electricity 

his fire of electric bricks ; thus saving time, rest and temper, and doing 
away with ashes, dust, fire-lights, wood and coals. 

Dr. Brard, of La Rochelle, claims to have made a great advance in 
the making of such candles and bricks. 

‘* The idea of utilizing the action of melted nitrate of potash on coal, 
4, = \ which had been previously rendered incandescent, is not a new one,” 
Шым; А | W. M 5 2 А S writes M. Niaudet, іп L’E&ctricien. Becquerel was the first who had 
| өр ||| "Т ж = the idea, and made the experiment. It is very evident that, under such 
conditions, the coal is burned by the oxygen of the nitrate. M. Jab- 
lochkoff repeated the experiment in 1877, without knowing that it had 
been previously made. Dr. Brard has now repeated the same idea in 
principle, if not in form. He first made an electro-zcnerative candle, but 
it burned too rapidly, in fact, lasting only for a moment. 

He next adapted the brick form; this brick, Fig. 3, has the following 
dimensions: 15 centimetres long, 35 millimetres in width, and 25 milli- 

The electric hammer is composed of a solenoid, of 39 inches in | metres in thickness. Two strips cf brass protrude from it, and these are 
length, formed of a series of flat superposed bobbins, forming a hollow | the electrodes of the pile. Тһе skeicton of this hollow brick is made of 
cylinder, in which a second cylinder, weighing abort 55 pounds, can artificial coal, composed of coal dust, that 16 agglomerated Бу means of 
freely move. The flat bobbins, to the number of cighty, are so соп- | molasses, or a paste of coal tar. This mixture is compressed in metal 
nected together that the out wire of the first is joined to the entering wire | moulds, Metallic wires are put in the paste, and these end in the nega- 
of the second, and soon. АП these bobbin connections, meet in the keys | tive electrode. These wires are represented in Fig. 2. The mould is 
of a circular ccmmutator, the working of which we shall sce later on. | made so that the brick shall be perforated, through its entire thickness, 
The ensemble cf the system, bobbins and commutator, represents, in | with numerous cylindrical holes, of which Figs. 1 and 2 will give an idea. 
principle, a Gramme ring, developed under a rectangular shape, and These holes are to hasten the combustion, by enlarging the surface of 
joined to its circular collector. Two brushes moves under this collector, contact, between the coal and the nitrate. The combustive body is a 
forming such an angle, as to embrace about ten of the commutator keys: mixture of nitrate (one part), and ashes (three parts). It is placed on 
These keys move together, and are worked by means of a double griff, or the upper part of the brick, and kept there by means of a sheet of asbes- 
handle, ‘The communications between the two brushes, and an outside | tos, of from ро to 1% of a millimetre in thickness. The mixture is heated 
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VIEW OF THE BRICK. 


FIG. 2—SECTION OF THE BRICK. 
until it becomes sirupy, and then poured on the asbestos. The electro- 
motive power of this element, is about 1¢ volt. 
M. Niaudet does not believe much in electric bricks, or in electric 


stoves, but really, what to believe, and what not, are things whose number 
is for ever increasing. 
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Fic. 3—T HE BRICK. 


A WEDGE AND DIAPHRAGM PHOTOMETER. 


A NEW photometer, shown in perspective in the figure, has lately 

been constructed by Mr. Sabine. The stand supports a straight 
horizontal tube, at one end of which is а paraffine lamp, and at 
the other. aneye-piece. The middle portion of the tube is cut away, 
and has, slipped over it, a collar to which a frame is attached, carry- 
ing a wedze of neutral-tinted glass, adjustable by means of a rack and 
pinion. Inside the collar is fixed a transversed disc of ground opal 
glass, which the paraffine lamp illuminates to a definite degree. This 
disc constitutes the field of comparison, the illumination of which is 
adjustable by means of a series of diaphragms, of known aperture at the 
end, rear to the paraffine lamp. At the side, betwecn the wcdge and the 
collar, which carries it, is a narrow pane of ground opal glass, just behind 
which a small mirror is fixed, at an angle of 45?, to the axis of the tube. 
This mirror is supported from the centre of the transverse opal disc in 
such a way, that the support is hidden from the observer by the mirror 
itself, an arrangement which insures the apparent juxtaposition of the 
illuminated surfaces, which have to be compared. The light to be 
measured is placed on the right hand side of the photometer; and the 
collar is turned, so that the light falls normally upon the face of the 
wedge, passes through the wedge, through the pane of opal glass, and is 
incident upon the mirror, which reflects a portion of it to the eye of the 
observer. The wedge is then shifted, if necessary, to interpose a greater 
or less thickness of absorbing medium, until a balance is obtained—that 
is, until the apparent illumination of the mirror is equal to that of the 
field of comparison, in the middle of which it is seen. If the range of 
the wedge, is insufficient to admit of this, the degree of illumination of the 
field is altered, by means of the diaphragms, and the wedge is then 
adjusted. 

The employment of glass wedges, for photometric comparisons, is not 
new, having been alrcacy used by both Xavier de Maistre and Quetelet; 
but no practical photomcter based upon this method has hitherto been 
constructed. The employment of diaphragms for extending the range of 
the wedge, is found to work well, and to enable the operator to adjust the 
illumination of the field with exactitude, the bright part of the paraffine 
flame being, of course, kept opposite to, and so as to well cover the dia 
phragm aperture. А table is constructed, giving for each position of the 


wedge, and for each diaphragm, the value, in standard candles, of any 
light placed at a distance of one metre from the instrument; and if the 
light be placed at any other distance, the number in the table has simply 
to be multiplied by the square of the actual distance in metres. For 
ascertaining approximately the amount of light which passes through any 
given colored glass—for example, orange glass—the eye-piece is furnished 
with a rotary disc, containing small panes of white and different colored 
glasses, either of which can be interposed at leisure. 

This photometer is being made by Messrs. Elliott Bros., in two forms, 
one for use as a portable photometer, as shown in the figure, and the 
other on a more solid stand, for laboratory purposes. London Electrical 
Review. 


IMPROVED ELECTRIC BELL. 


WE learn from an English paper, of an improved form of electric 

bell, recently patented by Messrs. Gent & Co., of Leicester, 
England. The main feature in which it differs from electric bells of 
ordinary construction, is the substituting for the armature usually moving 
against the face of the ends of a magnet, an armature suspended over its 


FIG. Ie 


projecting poles. As seen inthe engraving, they are inclined so as to 
present a large magnetic surface; while, by this mode cf suspension, the 
armature rests with its face at equal distances from the face of the pro- 


| jecting poles at all points—the peculiar form of spring allowing the armature 


carrying the hammer to approach at a uniform angle. The power exerted 
upon the armature is said to be greater than in the ordinary form with 
a smaller quantity of wire in the coils, sufficient power being obtained to 
powerfully ring a 4-inch or 5-inch bell, with a magnet, whose core is only 
a quarter of an inch in diameter, and wound with about three ounces of 
fine wire. 

The whole is mounted on a metal frame, which is itself attached to a 
small wooden back, the magnet being enclosed and shielded from dust by 
a quadri-circular cover. As we understand that the cost of the improved 
bell is, especially in the larger sizes, less than the ordinary forms, it will 
no doubt meet with the favor it deserves. 
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ON LIGHT AND THE EYE. 


N the 28th of December, Prof. Tyndall commenced a course of 

six lectures, addressed to a juvenile auditory, at the Royal In- 
stitution, London, on the above subject: Christmas juvenile lectures 
were begun, he remarked, by Faraday, exactly 55 years ago. Probably 
none of the boys and girls present had ever seen Faraday. If they had 
seen him they would not soon have forgotten him, and he was, no doubt, 
well remembered by the boys and girls, now men and women, who had 
the privilege of hearing him. When he was getting on to 70, he used 
still to call himself a juvenile, and so Faraday was, for his heart 
never grew old. He always tried to make this Christmas course as 
simple as possible, and, Prof. Tyndall added, he would himself try to 
follow his predecessor's example. He should, therefore, address himself 
to the youngest of his hearers; but to enable the older boys and girls 
present to go more deeply into the subject, if they wished to do so, he 
had placed in the hands of every one of them his '' Notes on Light," 
which he took great pains to write briefly and clearly some years ago. 
The sun, of course, was our oldest source of light. We did not know 
when fire was first discovered by human beings. It must have been long be- 
fore history began to be written, and it was probably first used asa source 
of heat, and not until some time afterwards as a source of light. The 
means of illumination employed, at the present hour, in certain parts of 
Ireland and Scotland were very primitive. They took a common rush, and 
peeled it, so as to expose the soft, spongy pith, leaving a narrow strip of 
the peel behind,so as to hold the pith together. Tallow was then melted in 
a pan, and they passed the peeled rush through the liquid grease. Thus 
we had the rushlight employed, the lecturer believed, to this hour, in 
many parts of the United Kingdom. It was soon found, that after the 
first grease coat had hardened, the rush could be dipped again, and cov- 
ered a second time with tallow. The process being repeated, a good, 
thick stem of tallow surrounded the central rush, and there, on the table, 
they had lighted rushlights of the kind. We had now advanced from 
tallow to wax, to stearine, and paraffine, as they saw,and had thus wonder- 
fully improved candles. Wax must have been thus used in Swift's time, 
for in a famous fable, the witty Dean makes the bee boast, to the con- 
fusion of the spider, that whatever his own busy tribe had got, had 
been gained by infinite labor and research, and by ranging through 
every corner of nature; the difference between bees and spiders be- 
ing that instead of dirt and poison, the bees had rather chosen to fill 
their hives with honey and wax, thus furnishing mankind with the two 
noblest things—sweetness and light. It was experimentally shown that 
the unprotected flames from our candles, gas, and paraffine lamps emit 
much smoke, which was eliminated when a draught was created by the 
use of a chimney. The brilliant Empress lamp was smokeless, though 
without a chimney, the draught being produced by an ingeniously con- 
trived fan. Exceedingly hot flames had been discovered, which gave 
hardly any light, until some solid body was placed in the flame. Such 
a flame was that of hydrogen gas, which, however, at once became 
highly luminous, when a platinum wire was plunged into it. In the same 
flame a pipe shank was quickly raised to a white heat. Still more in- 
tense was the oxy-hydrogen flame, as was shown by the in- 
stant dissipation of a small round file into a shower of sparks, 
and of which the Drummond light was an early illustra- 
tion. The fact that a platinum wire becomes more and more 
intensely incandescent, by the passage through it of repeated electric cur- 
rents, had been known for three quarters of a century. But it was only 
the other day that he saw at the Crystal Palace how admirably it 
had been turned to account in the Lewis lamp. The platinum 
was here wrought into an extremely fine gauze, of which the 
inventor made a little cage, putting into it a very hot flame, and produ- 
cing the very brilliant light which they now saw. Swan’s carbon fibre 
was ignited in three groups by a battery of fifty cells, and, the gas hav- 
ing been extinguished, the theatre was afterwards illuminated by the 
Swan lamps presented to the Institution some six months ago. The 
light used for the next experiments, Prof. Tyndall explained, would 
dazzle the audience too much if placed naked before them, but he would 
cause it to stamp its own image upon the screen. The image of a pair of 


carbon points was then shown as passed through a pinhole. first, and 
afterwards through a lens. A whole regiment of such points was next 
seen to be transmitted. The rebound of light on striking a smooth sur- 
face was demonstrated. The beam of light passed through the pinhole and 
could not be itself seen, but only the particles of dust in the air which 
were illuminated by it. On burning this dust with a spirit lamp, black 
specks, like smoke, were produced by the flame, which yet was smokeless. 
The law known to the ancients, of the equality of the angle of incidence 
to the angle of reflection, was demonstrated by ingenious apparatus, de- 
vised by the lecturer’s assistant, Mr. Cottrell. An experiment of the 
same kind, as that by which Prof. Pepper produced the well-known ghost, 
illustrated the relation between transmitted and reflected light. Between 
the busts of Newton and Lord Bacon was introduced, by an optical illu- 
sion, that of Mary Somerville. The explanation of the law of the 
kaleidoscope, and of the laws of reflection from angular and curved 
mirrors, followed. 


Prof. Tyndall stated, in the second lecture of the course, that, accord- 
ing to Foucault's later experiments, the velocity of light was more than 
185,000 miles a second. This would be the distance run in 258 days by 
an express train traveling day and night, at the rate of thirty miles an 
hour. A word on shadows and penumbras or half-shadows followed, 
illustrated by simple experiments. Owing to the motion of light ina 
right line, opaque bodies were found to cast shadows. A wand was 
fixed upright on the table with the flame of an Empress lamf turned 
edgeways upon it. The dark shadow was at once visible on the screen, 
but, as was pointed out, there was no penumbra. But on turning the 
flame face onwards, the shadow was dark at the core only, with a parallel 
streak of fading penumbra on each side. When the light emanated from 
a point, the shadow of a sphere, placed in the light, was a divergent cone. 
The bearing of these and other simple facts on the phenomena of eclipses 
was illustrated by diagrams. The law of actual inversion of the image in 
a mirror, Dr. Tyndall demonstrated in its most elementary form, by calling 
attention to the change in direction of the parting of his own hair as 
reflected in a looking-glass. He next spoke of refraction, which he ex- 
pounded with constant reference to what is known as Brooke's model, 
illustrative of what happens when a ray of light passes from air into 
water. He showed that there was a limiting angle answering to the par- 
ticular obliquity which caused the ray to graze the surface after quitting 
the water. It was next asked, what became of the rays having a greate 
obliquity than that answering to the limiting angle. The diagram would 
show that they never left the water at all, but were totally reflected at the 
surface, where air and water touched. The verification by experiment 
followed, demonstrating the phenomenon of total reflection in the circular 
cell, with the help of the rectangular prism. The carbon points having 
been inverted, a beam of light was next deflected at right angles to itself, 
teaching, that whenlight passing through water strikes very obliquely the 
surface, where air and water meet, it cannot escape fromthe water. Sup- 
posing, said the lecturer, he let water spout from the vessel to which he 
pointed, and supposing, further, that by means of à little glass window 
at the back of the vessel, he sent a beam of light through the water, con- 
centrating it upon the orifice through which the water flowed, that beam 
would strike the surface of the jet of water so obliquely, that it could not 
escape from the water but would be carried down, just making the jet 
look like molten metal. The illumination of the liquid vein by interna 
reflection and with rays of various colors was then given, and was received 
with rapturous applause. The different kind of lenses were described, 
and their applications experimentally illustrated. In the magic lantern, to 
which Dr. Tyndall soon passed, there was a combination of lenses One 
was used purely for the purpose of illumination, the others for the repro 
duction of the illuminated object in the image on the screen. The slides 
used for the magic lantern reproduced instantaneous and transparent pho- 
tographs of the Niagara Falls, rapids, glaciers, and icebergs. Before 
concluding, Dr. Tyndall said, he wished to make, in their presence, an 
experiment on sound, bearing directly on his subject. He had there à 
gas weightier than air, a gas through which sound moved more slowly 
than through air. This gas, called nitrous oxide, would, he expected. 
act upon sound exactly as a convex lens acted upon light. He had also 
another gas much lighter than air, and through which sound traveled 
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moore swiftly than through air, This latter gas, called hydrogen, would 
Prove, he thought, the direct converse of the heavy gas. The professor 
then applied these sound lenses, as he styled them, experimentally. 
Having shown the sensitive flame, and illustrated its behavior, he brought 
it near to the flaring point, when the reed sounded. Не next brought a 
bubble of nitrous oxide in front of the reed. The heavy gas acted like a 
condensing lens, making the sound converge upon the flame, and causing 
it to flare and roar. He next experimented with the other gas, first 
augmenting the pressure on the gas holder outside, so as to make the 
flame flare when the reed sounded. He then introduced his light hydro- 
gen lens. This gas at once scattered the rays of sound, so that the flaring 
flame was immediately stilled. Lastly, he shook in front of the table 
both the heavy bubble and the light bubble, when the one feil to the 
floor and the other rose to the ceiling. This experiment, he said, was 
important, because it showed that the waves of sound could be refracted, 
like light, and this prepared us for the result that light also might be due 
to wave motion. He said he deemed this a most striking and beautiful 


experiment. 


ON THE HOMEING SENSE IN MAN AND 
° ANIMALS. 


L' Electricien has an article on the above subject, from the pen of M. 
Gariel, which will be found interesting not only to the naturalist, but to 
the electrician and general reader. It is herewith translated : 

The Revue Philosophique published an article by M. Viguier some 
time ago, which was reproduced in Revue internationale des sciences biolo- 
giques, and appears worthy of a notice in this publication We must, 
however, confine ourselves to one side, in giving a resunié of his views. 

The author lays down the question very squarely at the outset. “Іп 
different species of animals, and in certain men, more or less bordering on 
the savage state, a remarkable faculty has been observed, which enables 
them to return in a straight linc from their point of departure, and this after 
having traveled long distances and described endless windings. There is 
no denial of the fact of these extraordinary returns at fhe present time; 
but there have been lively controversies and very opposite opinions as to 
the conditions in which they have been effected, and no unanimous views 
have yet been arrived at. 

We need not relate the facts proving the reality of these extraordinary 
returns, we will only cite that of the dog of the Archduchess Marie 

Régnier, which, carried ду rail from Menton to Vienna, returned on foot 
from Vienna to Menton; and that of Captain Dunder's ass, which, brought 
бу sea from Gibraltar to Cape Gata, returned ду land from the latter 
point to Gibraltar. However singular these facts may appear, they 
cannot be gainsaid. 

Various explanations have been given, but besides that they are far 
from mecting the objections that will naturally arise, they do not relate to 
the questions treated of by this paper. М. Viguier returns to, and 
develops, an anonymous article which appeared in the Quarterly Review, 
1872, attributing this quality to a special sense which endows animals 
with a more or less unconscious idea of the magnetic distributions at 
every point of the globe. Неге is liis full explanation : 

If we conceive that there are animals gifted with a sense, which enables 
them to recognize readily the direction of the magnetic north, such ani- 
mals will have an undoubted idea of the north, but will not be able to 
return to their point of dep: rture, unless they have an exact recollection 
of the length of line traversed in such or such a direction, exactly like a 
mariner sailing by reckoning, who has to keep inscribed the length as 
well as the direction of his loxodromics. But this would require a con- 
tinual perception and a prodigious memory. Terrestrial magnetism will 
furnish us with other explanations. If we suppose that an animal is 
capable of perceiving tl:e influences which affect the needle of a compass 
—the position of the animal remaining always practically the same with 

* relation to the vertical of the place, it will be capable of recognizing those 
differences of intensity that caused the variations of the angle which is 
measured by the aid of this compass—an angle that varies, as is known, 
from o degrees at the magnetic poles, to go degrees at the magnetic 
equator. It could thus recognize the direction where this angle varies 


the most (magnetic, meridian, or isogonic line), and that where it remains 
steady (magnetic, parallel, or isoclinal line), Finally, there are other 
points of information which we obtain from our instruments, and which, 
we may suppose, are perceptible to an appropriate organ. I mean the 
variations of magnetic intensity. Ву uniting together all the points 
where this force is equally shown, we trace a series of lines (isodynamic), 
which are confounded neither with the isogonic or the isoclinal, although 
they are developed somewhat in the same way as these latter. It may be 
admitted, therefore, that a place may be determined by an animal, that is 
gifted with a magnetic sense, as complete as we have supposed, and this 
by the value of magnetic action in inclination and declination, as well as 
it would be, by us, from the intersection of a given isoclinal and isodynamic 
line. These magnetic conditions being once known, the animal would 
be always enabled to return directly to this point of departure, for it 
would be only by coming near it, that all the magnetic conditions would 
return to the value that they have in this place. E 

The explanation is not absolutely impossible, but we confine ourselves 
to stating this curious hypothesis without trying to discuss it. M. Viguier, 
however, has endeavored to find out the special organ that could furnish 
this information, and how this organ is influenced by exterior magnetic 
conditions. According to M. Viguier, the organ is nothing else than the 
semi-circular canals of the inside ear; they are narrow, semi-circular, 
and the planes perpendicular to themselves (one horizontal and two 
verticals). The reasons he gives for attributing this homeing sense to the 
semi-circular canals, are recognized by a certain number of physiologists 
who bring up some plausible facts in support of their theory. But, while 
physiologists attribute the quality to mechanical causes, M. Viguier be- 
lieves he has discovered it in magnetic phenomena. He admits that 
terrestrial magnetism produces regular inducted currents in the endolymph 


of the canals, the intensity of which, varies with the position of these 
canals with relation to the direction of the needles of inclination and 
declination, and with the magnetic intensity. They would be inducted 
currents which the animal would feel, and which would give him an un- 
conscious idea of the magnetic condition of the point where it is.” 

So far the article іп Z’Electricien, which states that the further 
reasons are physiological experiments which M. Viguier proposes, such 
as placing magnetized bars or currents near the head of a horse, by 
which. he believes, the animal would lose its ideas of place. Another 
experiment would be—with what are now termed '' homeing pigeons— 
some to have soft iron, and others magnetized small bars on the side uf 
the head; according to Viguiers theory, the latter could not find their 
way home. А pile placed on a horse, and sending a current to wires, or 
solenoids, placed parallel to the canals mentioned, would form another 
experiment. | 


HE Milwaukee hotel horror had scarcely been fully re- 

alized, when another calamity occurred. The calcium 
light, it should be well understood, is eminently dangerous 
Some years ago one exploded in Union Square, by which 
a few persons were killed, and several maimed. The 
Vienna holocaust has had the effect of awakening the au- 
thorities to the paramount necessity of having the safety 
of audiences insured, as far as possible. A similar move- 
ment has taken place in Germany—many defective places 
of amusement have been closed, and no theatres will, in 
future, be allowed to be built unless perfectly isolated, 
with ample means of egress, heated by steam from an out- 
side building, and with no lights, except the electric. 
Some New York managers do not approve of the elec- 
tric light, because it may interfere with spectacular effects. 
The many scares that have lately taken place in New York 
theatres, ought to serve as a warning. The explosion in 
Milwaukee was another instance of that criminal care- 
lessness, which is almost a national characteristic. How- 
ever, theatrical managers, and others, should be taught 
that it is no venial matter not to take all human pre- 
cautions, when the lives of hundreds depend upon just 
such measures. That there are no laws to this effect might 
seem rather curious, were it not that we are not accus- 
tomed to see good laws enforced. The storage of such 
explosive gas on a stage, was highly criminal, and the 
responsible parties should be severely punished. 
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We call attention, in another column, to the interesting 
contribution of M. Ph. Delahaye, the popular writer, in the 


editorial column of Revue Industrielle, On the Progress 


of Electrical Science in France, in the Year 1882." 


— 


ELECTRIC LIGHT TESTS. 


N view of the conflicting claims made by the advocates 
of the different arc systems, now before the public, in re- 
gard to comparative efficiency,we think some considera- 
tion of the results of tests made at the Paris Exposition, 

may not be amiss, more especially as we are not aware that 
they have been hitherto published in this country. Much 
confusion has arisen in regard to the results of these tests, 
from confounding the paper contributed by Professors 
Ayrton and Perry, to Zhe Engineer, on the subject of arc 
lamps, with the official report of the committee appointed 
to make tests and measurements of the different arc sys- 
tems. 

We notice that the Brush-Swan company has fallen 
into this error, in a circular recently issued, as the figures 
given correspond with those given in Professors Ayrton 
and Perry’s report; but they do not correspond with those 
of the official report. 

On the opposite page we publish a table, taken from the 
official report of Messrs. Allard, Joubert, Potier, and 
Tresca, the committee appointed to make tests and meas- 
urements of the various systems exhibited at the exposition. 
This table shows the results obtained from experiments 
with the different types of continuous-current generators 
and arc lamps, and we have added to it some additional 
calculations, which we have made from the data given, for 
the purpose of bringing out more clearly certain points, 
which, we think, it may be useful to consider. The data 
given are not as full as could be desired, and it is to be 
regretted that the committee was not furnished with proper 
facilities for testing all the different systems by the same 
methods, and under the same conditions ; but the measure- 
ments and calculations are by far the most complete and 
reliable which have yet been published, and the re ults 
obtained may fairly be taken as indicating the comparative 
merits of the different systems before the committee, 


when proper consideration is given to the meaning of the 


figures obtained. 
These systems, as will be observed, comprised the 
Gramme, Jurgensen, Maxim, Siemens, Biirgin, Weston, and 


a 


Brush. Measurements were taken of three different forms 


of the Gramme machine for running, respectively, 1, 3, 
and 5 lamps; and three different forms of the Siemens ma- 


chine, for running 1, 2, and 5 lamps; and also two different 


sizes of the Brush machine—the 16-light and the 4o-light. 
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Of the measurements taken, those relating to the power 
applied in driving the generators, are probably less reliable 
than the others, on account of the different methods em- 
ployed, and the different conditions under which they were 
taken, with the various machines. With the Siemens ma- 
chine a Hefner-Alteneck dynamometer was used, while in 
the other experiments the power appears to have been de- 
termined by indicator cards, taken from the engine driving 
the generator. The Bruch machines also appear to have 
been driven by a different engine from that used with the 
others. In this connection we should take into account the 
fact that the French horse-power used as the unit in these 
measurements is somewhat smaller than the English horse- 
power, in terms of which our measurements are usually 
taken, being represented by 75 kilogramme-metres per 
second, as against 76 for the English. 

The figures given in the table as indicating the effective 
power applied in driving the generator, appear to be con- 
siderably less in the case of the Brush machines, and 
greater in the case of the Weston machine, than those given 
by other observers. Mr. Brush has given, as the result of 
his experiments with his 16-light machine, 15.48 h: p. as the 
mean applied power with 16 lamps in circuit, while the cor- 
responding figures given by the committee for a similar 
machine running under almost precisely the same conditions 
аге 13.39 h. p. In view of the fact that the 40-light ma- 
chine was found to be somewhat less efficient than the 16- 
light machine, as shown in line 18, under the head of per- 
centage of applied power converted into electrical en- 
ergy," we should naturally expect to see in experiment No. 
12, at least a proportional increase in the power expended ; 
but this does not appear to be the case. It is to be observed, 
that there is considerable discrepancy between the results of 
experiments 12 and 13, both made with the Brush 4o-light 
machine. Although the machine was working under almost 
precisely the same conditions, as to external resistance, elec- 
tro-motive force, and strength of current їп both cases, and 
the electrical energy developed was nearly the same, being 
24.95 in No. 12, and 24.51 in No. 13, the expenditure of 
power is given as about one-seventh greater in experiment 
No. 13 than in experiment No. 12. We are inclined to 
think that the figures given in No. 13 are more reliable than 
those given in No. 12 ; especially as greater care appears to 
have been taken in making the determinations of applied 
power in experiment 13. 

The figures given in the table for the Weston ro-light 
machine are 13.01 h. p. In the experiments made with a 
similar machine at the U. S. Torpedo Station, at Newport, 
a report of which we publish below, the corresponding fig- 
ures are given as 9.48 to 9.78 h. p., with ten lamps in circuit, 
and other experiments have shown still lower figures. 

The electrical measurements, and measurements of light 
are probably much more reliable as data for comparison. 
The photometric work, especially, appears to have been done 
with great care, and we are pleased to see that the mean of 
the illuminat'ng power, in all directions, has been taken as 
the basis of comparison, as this is obviously the only fair 
method of indicating the amount of light obtained. 

It will be observed that the measurements of light given 
in the table are extremely low,as compared with the results 
obtained by other observers ; but, as they all appear to have 
been made with the same instruments, and by the same ob- 
servers, they may probably be taken with safety as showing 
the relative results obtained, however unwilling we may be 
to accept them as indicating absolute values. 

Under the head of “electrical calculations" and 
"results," are given various deductions, calculated from 
the data obtained by the measurements. We think the 
committee might, with advantage, have adopted a somewhat 
different method in comparing results obtained, so as to 
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' Energy appearing in generator and MAING POE ОГГЕ ха ғ 


Table of Experiments Made with Continuous-Current Generators and Lamps. 


TAKEN FROM THE OFFICIAL REPORT OF THE COMMITTEE APPOINTED AT THE PARIS EXPOSITION. 


з | 4 5 6 j x. 


| 8 9 IO | її 12 | 13 

| | | „з... . do _ Siem. | Wes- | 

| Formulae Gram eia urgen: меті Siem- | Siem- | Вік. | Gram-| Gram-| Siem- | Wee Brush. Brush.| Brush. 
1 lamp 2 lampe 1 lamp | 1 lamp 2 lamps 3 fimp 3 lamps 5 lamps|5 !amps' 101" mpaji mps 40 l'mps 88 l'mps 


MEASUREMENTS OF POWER. | | | 
Speed of generator, revolutions per тпіпше........................... 475 800 1017 737| 1330 1535| 1605 1496 826 1003 770 700| 705 
Effective power applied—horse-power . T 16. 13 21.68 4.07 4.44 5.31 5.32] 8.11 8.00 5.05 13.01 ы 29.96; 33.35 


ELECTRICAL MEASUREMENTS. | 

Resistance of generator In ohms. ug eU Y EAS A EA EE E UN (») o. 33 0.45 0.70] 0.66) 1.68 2.80| 0.52 4.57| 7.08} 1.88 10.55 22.38 22. 

Resistance of mains (circuit without lamps) іп оһтв...................:. (R>) o. 10 0.82) 0.25] O.I2| O. 13 1.50 1.25 0.62) 4.50| 1.50 2.56 2.60 7.90 
Resistance of mains and кепегайог........... ....................... R 0.43} 1.27, 0.95} 0.78) 1.81; 4,30 1.77 5.19] 11.55 3.38 13.11 24.98; 30. 
ZI 109.2 90.0) 33.0] 35.0 26.2! 18.) 100 15.3| 10.0] 23.0 10.00 9.5 9. 

4 


Strength of current in ampèẽreetett es.. 
Fall of potential at each lamp in уо1в........,........................ E 53.0 58.0 53.0] 53.0] 44.5 41.0 53.0 49.8] 47.4! 32.0 44.3 443 44 


ELECTRICAL CALCULATIONS, 


6.07 13.991 1.41{ 1.29] 1.69 2.00] 0.87 1.65 1.57, 2.43 1.70 3.07, 3.72 


„ 7.87 7.09 2.37 2.52 1.50 1.027 1.369 Іор 0.64, 1. 00 0.60 0.573 0.57 


* 7.87 6.97 2.31] 2.52 3.18 3.08] 4.11 5.20 3.20, 10.00 9.60, 21.88, 20.79 
Т” 14.84| 20.96) 3.72| 3.81 4.87 5.08] 4.08 6.85 4.77 12.43 11.39 24.95 24.51 
nE-- RI 102 172 84 80 136 204 193 228 353 398 


Energy appearing іп one lamĩ̃ſ jj 0..ооооооооо оо 


Energy appearing in all the lamp . 
Total electrical energy... gg 3 
Mean electro: motive free NARRA NU ep E 
MEASUREMENTS OF LIGHT. 
Diameter of carbons in millimetreeꝶuꝶ s. 
Horizontal illuminating power, each lamp, in сагсе]ѕ.................... 
Maximum illuminating power, each lamp, in carcels 
Mean spherical illuminating power, each lamp, in сагсеіз................. 


20 23 I2 18 I4 13 14 12 10 04 a II II II 

952] 607 246 210 142 50 155 112 67 92 
1960. 465 805 537 227 357 184 72 154 76 7 55 

2 966 688 239] 306 205 82 167 102 52, 85 38, 59 39 


Total mean spherical illuminating power, all lamps, in сагсеів............ Г, =n? 966 688 239 306| 410 246] бот 510 260 850 608 15600 1452 
RESULTS, Я 
Percentage of applied power converted into electrical епетру............ —— 0.92} 0.97 00) 0.86 0.92, 0.95 0.62) 0.86, 0.94| 0.05 0.85 0.83 0.73 
Percentage of applied power appearing in the arcs. —— 0.43! 0.32] 0.57 o. 57 0.60, 0.58) 0.51! 0.65] 0.63! 0.77: 0.72; 0.73| 0.62 
| e 
Percentage of total electrical energy appearing in the ares 75 o. 53 0.33 0.62] 0.66 o. 65 o. 61 0.83} 0.76 M 0.80, 0.84) 0.87 0.55 
Carcels per horse-power applied to репегайог........................... . 60.0 31.7 58.7 68.0 77.2 46.2 61.8) 63.8 51.5 65.2 45.4 52.1 44.4 
Carcels per horse- power of electrical energy ) e 65.11 32.8] 64.2] 80.31 84.2 48.4 100.4] 74.5 54.6) 68.4 53.4] 62.6] 60.5 
Carcels per horse-power of energy appearing іп the ares. Z 128.8 08.7 103.5| 121.4| 129.3| 79.9] 121.6 98.1 81.3 85.0) 63.3 71.7 71.4 
Carcels рег жеген 255 ee cue wee a Т оооооосоооосо өӨеезоеееееео -- 8,85 7.64 7.24 8,74 7.82 4.43 8.79 6.67 5.20 2.70 3.80 4. II 4.11 
Additional Calculations. 
Total resistance of entire circuit, (external and internal). X“ — 93] 1.01] 2.56 2.290 5. 19 10.97 10. 160 21.44) 35.30 17.30 84. 00 211.47 207.47 


External resistance, (mains and lamps) sh:;:·:: & X — 7 60 1.46 1.85] 1.63] 3.51 8.17 9.64) 16.87! 28.25 15.42, 73.45) 189.09 185.09 


№ 
Co-efficient of electrical efficiency of generato - C ы 5| 76 .73| 71 .68| 744 .95| „(7% „800 .80 .87| 890 89 
7 В 
Net or actual efficiency of репетафог................................. T X С ‚бо -74|  .06 ‚бї ‚63 ‚70 599 .68 75 ‚85 74 74 65 
RT 


Percentage of external resistance in circuit элїгез.............„......... RE .17 .56 .I4 07 .04 .18 .13 .04 „16 10 03 01 .04 


— — -T. — ee — —ä—ä4ĩä —— 
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show more clearly the comparative efficiency of the differ- 
ent generators, and the comparison would have been still 
more satisfactory, if care had been taken to subject each 
system to the same relative conditions when making the 
measurements. 

A system of electric light apparatus comprises three 
essential elements: The generator, the mains or conduct- 
ors connecting the generator with the lamps, and the 
lamps themselves. The resistance of the entire cir- 
cuit is distributed between these three elements, ard the 
expenditure of the entire amount of electrical energy de- 
veloped, is apportioned among the elements making up the 
circuit, in the ratio of their resistances. It is obvious that 
the resistance of the generator is fixed by its design and 
construction, and this is also true, within certain narrow 
limits, in regard to the resistance of the lamp, while, on the 
other hand, the resistance interposed by the mains or cir- 
cuit wires, may be varied at will, by varying the size or 
length of the conductors used. 

The true measure of the efficiency of a dynamo machine 
is, obviously, the proportional part of the entire mechanical 
energy cxpended in driving it, which it is capable of con- 
verting into electrical energy and delivering in the external 
or working circuit. This depends upon two things; first: 
The proportional part of the mechanical energy which is 
converted into electrical energy, and, second: Тһе pro- 
portional part of the entire electrical energy developed, 
which appears in the part of the circuit external to the 
machine. For the purpose of determining this latter point, 
it is only necessary to compare the resistance of that part 
of the circuit external to the machine, with the resistance 
of the entire circuit, and, for the purposes of this comparison 
it makes no difference how much of the external resistance 
is comprised in the lamps, and how much in the circuit 
wires, 

The relative capacities of the different machines, tested 
for transforming mechanical energy into electrical energy, is 
shown in line 18. This may properly be called the gross 
efficiency of the machine. Leaving out of account the 
Jurgensen machine, which was tested under abnormal con- 
ditions, and which, as we have been informed, broke down 
upon the trial; and also Gramme No. 7, which, as the 
committee state, was afterward found to be a defective 
machine, the machines tested, when arranged in the order 
of their gross efficiency, stand as follows : 


GROSS EFFICIENCY OF DYNAMO MACHINES. 


Weston o A vieta vd IO-lights. . . .... ne eo ua .95. 
Bürgin N 3. re ЕРУ .95. 
Siemens ....... r T . . 94. 
Gramme e ey p OU. “tated meee .92. 
Siemen e. 2 “ ,..,........... .02. 
Maxim...... О E ee Su ped 91. 
Siemens 88 
Gramme Bo OS! * y 0 
Brüsbes ssa verc Аб СУ. ааа Cx CA Bs 

FFC N 542-299; 

NETT s eb e versu SO U^ Loreto Eoque 223; 


For the purpose of ascertaining the real ог net efficiency 
of the machines, certain additional] calculations are neces- 
sary, which ‘are readily made from the data given. The 
total resistance of the circuit, both external and internal, is 
obtained by dividing the electro-motive force in volts, by 
the strength of current in ampéres, and the resistance of 
the external circuit, by deducting from the total resistance 
the internal resistance of the machine. These figures are 
given in lines 25 and 26, which we have added to the 
table. 

The co-efficient of electrical efficiency of the machine, or 
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the part of the entire current appearing in the working cir- 
cuit, is readily obtained from these figures, and is given in 
line 27. 

It will be observed that the Gramme No. 7, apparently 
shows the extremely high co-efficient of electrical efficiency, 
of .95. This is due to the fact that the machine used 
was of a peculiar type, termed by M. Gramme auto-excita- 
trice. By this term he designated a compound machine, 
having two armatures on the same shaft, and in the same 
field, one of which is used only for exciting the field. Of 
course, what is given as the internal resistance of this ma- 
chine, is merely the resistance of the main armature, while 
with the other machines, the resistance given includes both 
the armature and the field coils. 

The net or actual efficiency of the generator is obtained 
by applying this co-efficient to the figures indicating the 
gross efficiency, and the results obtained are given in line 
28. Arranging the machines, in the order of their actual 
efficiency, as shown by these figures, and again leaving out 
of account the Jurgensen and Gramme No. 7, they stand as 
follows : 


ACTUAL OR NET EFFICIENCY OF DYNAMO MACHINES. 


Weston...... e 10-lignt. „85. 
Siemennss B- OU ang uera se i .75. 
Brush..... РЛЕР AA КТГ 8 .74- 
„ жатады S КЕТЕРІН .74- 
Bürgin 8 „ езер cans 70. 
Gramme. (54: 4 9s E CU амы ee esi Rd. .68 
Maxim B 1 iS cep SS . 66. 
Brunn pA ER RS 38 “ — . .65 
Siemens .......... ... Q^ 05 фа лы жары d 63. 
Siemens ДЕТТЕР ee 61. 
Grani mne. p %% ͤ uw QR 60. 


These figures are extremely instructive, and will, we think, 
bear much study. Тһе efficiency of the Weston machine 
appears to be very much higher than that of any other on the 
list. This, as will be seen, is due to the fact that not only 
is the gross efficiency extremely high, but the co-efficient of 
electrical efficiency is also extremely high. We think it proper 
to state, that the Weston machine before the committee 
had the field magnet coils included in the main circuit, and 
that it is claimed that the Weston machines, of the present 
type, having the field coils in derived circuit, have a much 
higher co-efficient of electrical efficiency. This is also true 
of the Siemens machines, 

The Bürgin machine, which appears to have an equal 
gross efficiency, falls far below the Weston, and other ma- 
chines on the list, in actual efficiency, on account of its low 
co-efficient of electrical efficiency, while the Brush machine. 
which stands at the foot of the list as regards gross efficiency, 
occupies a respectable position with regard to actual eff- 
ciency, on account of its high co-efficient of electrical effi- 
ciency. 

The co-efficient of electrical efficiency indicates, properly 
speaking, a more or less effective disposition of the arma- 
ture and field coils for developing electro-motive force. It 
would, obviqusly, be extremely desirable to have no internal 
resistance whatever іп а dynamo machine, as all internal 
resistance involves, not only absolute waste of energy, but 
injurious heating of the machine ; but this, of course, is im- 
possible. A certain number of convolutions, in the field 
coils, are necessary for exciting the field magnets, and, in 
order to secure sufficient length of conductor moving in 
the magnetic field, to develop the requisite electro- 
motive force for working the external circuit, there must 
be a considerable number of convolutions in the armature 
coils. In both the Weston and the Brush machines, the 
part of the circuit included in the field coils and the arma- 
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: | 
ture, appears to have been arranged in an extremely effi- 


cient manner for developing the electro-motive force re- 
quired, while the other machines appeai to be far inferior to 
them in this respect. 

The comparatively low actual efficiency of the Brush 
machine appears to be due, almost entirely, to its ex- 
tremely low gross efficiency. This is very suggestive, in 
view of the fact that the Brush machine differs radically 
from all the other machines before the committee, with re— 
spect to the connection of the armature coils with the com- 
mutator. In the Brush machine the armature coils are not 
always in circuit, but each armature coil is, during a part of 
the revolution of the armature, cut-out of the working cir- 
cuit and open circuited ; while in the other machines 
the coils are connected in closed circuit in endless 
series, and are all constantly in circuit. The results 
obtained by the committee appear to demonstrate conclu- 
sively, that this peculiarity of construction of the Brush 
machine is a radical fault of design, and involves very great 
waste of energy. The difference in gross efficiency between 
the two types of machines appears to be so great, that un- 
less compensating advantages of unmistakable value, are se- 
cured by the open circuit system of connection with the com- 
mutator, machines of this type must, in the long run, labor 
under a serious disadvantage in competing with machines 
of the closed circuit type. 

It has bcen claimed, that by cutting out the armature coils 
during the part of the revolution of the armature when they 
are comparatively inactive, useless resistance is eliminated 
from the internal circuit of the machine and a higher co- 
efficient of electrical efficency is obtained, than is obtainable 
with theclosed circuit or endless series connection. A com- 
parison of the Brush machine with the Weston, however, 
does not warrant this claim, as the co-efficient of the Wes- 
ton machine is somewhat higher than the average co-efficient 
of the three Brush machines; and, as we have already said, we 
are informed, that this co-efficient has been very greatly in- 
creased in the new type of Weston and Siemens machines, 
having the field coils in derived circuit. Curiously enough, 
with the commutator connections used in the Brush ma- 
chine, cutting out armature coils actually increases the inter- 
nal resistance of the machine instead of diminishing it, as 
the armature coils are connected with the main circuit in 
multiple arc instead of in series. 

It has also been claimed, with considerable confidence, 
that machines of the closed circuit type cannot be made 
to develop as high an electro-motive force as is obtained 
with machines of the other type. We see no theoretical 
foundation for such an assumption, but believe, that on the 
contrary, machines of the closed circuit type will be found 
more efficient in this respect also. Obviously, other things 
being equal, higher electro-motive force is developed by all 
the armature coils, acting in conjunction, than by a part of 
them, and we can see no advantages to be gained, in respect 
of electro-motive force, by cutting out a part of the arma- 
ture coils from the circuit, even when they are not in the 
strongest part of the field. 

Referring now to line 19 of the table, percentage of ap- 
plied power appearing in the arcs," the figures given, indicate 
the proportional part of the entire mechanical energy expen- 
ded, which appears as useful work in the arcs. In these 
figures the resistance of the entire system has to be taken 
into agcount; the resistance of the generator, the resistance of 
the circuit wires, and the resistance of thelamps themselves. 
As we have already said, the results would have been more 
instructive, had the different machines and lamps been used 
under the same conditions—that is, with the circuit wires 
forming the same proportional part of the entire external re- 
sistance. Inline 29 of the table, we have calculated the 
percentage of external resistance represented by the circuit 


wires, taking the different systems as they were used by the 


| committee, and we find that it varies from one per cent. in 


the case of experiment No. 12, to 18 per cent. in exper- 
iment No. 6, (leaving outof account the Jurgensen machine, 
which, as we have said, was used under entirely abnormal 
conditions); that is, the Brush 40-light machine in experi- 
ment No. 12, was used under the most favorable conditions 
of all, while the Bürgin machine was used under the least 
favorable. Without, however, taking these differences into 
account, the results shown in the table stand as follows: 


PERCENTAGE OF APPLIED POWER APPEARING AS USEFUL WORK IN THE 


ARCS. 
Weston i. IO ligne 477. 
(C aur ms s %%% оаа ‚73. 

EM" Уз Se ova hava Тб ME lina ka Cos x AN 
Статева p 65865 
Siemen d ðͤ v 
Pl (b 25% 546 wate 2-4: 409; 
Siemeee O° 25655566594 sss max ӨӨС 
Bürgin..... % ͤ E M x ызы ds ‚58. 
J. ³⅛· засы ылы sua CN 
Siemens ТЕТІ 11 ыы 8 ‚57. 
Gramme....... ee ues ZET 43. 


Referring now to line 20, percentage of total electrical en- 
ergy appearing in the arcs,” the efficiency of the machine is 
eilminated, and the figures given, indicate merely the relative 
resistance of the lamps to the resistance of the rest of the 
circuit, including the internal resistance of the machine, and 
the resistance of the circuit wires. In this, owing to the rela- 
tively low resistance of the circuit wires, the Brush stands 
at the head, and the different systems are arranged in the 
following order : 


Brush. ....... ....... 4o-light........ ......... .87. 
c ͤ———T— Vd ͤ ао ык ULT 
He aaa оаа ІС „1 

Weins i 88 . 80. 

ү сз, ЖШН ee cee 76. 

Siemen ......... 5 I .................. .б7. 
C —— . 66. 
Мс „%% ET 65. 

Maxim......... ) y тен . 62. 

Вагріп..... РРР дс А i ‚бт. 

Gramme........ РГЕ CC er ee .53. 


By reference to the preceding line, however, it will be 
seen that although the resistance of the circuit wires used 
with the Weston machine was ten per cent. of the entire 
external resistance, and the resistance of the mains uscd 
with the Brush machine, in experiment No. 12, was only one 
per cent., yet, the actual efficiency of the entire system was 
considerably higher in the case of Weston, on account of 
the greater efficiency of the generator. 

Line 20 is principally useful, as showing the great desir- 
ability of keeping down, as far as possible, the relative resis- 
tance of the mains; and it is obvious, that those systems 
working a comparatively long arc, and in which the resist- 
ance of the lamps is consequently relatively high, have the 
advantage of involving less waste of current energy in the 
mains with a given size of conductor. In this connection, 
we may properly consider line 24, which shows the number 
of carcels per ampére of current. This, as will be seen, has 
no discoverable relation to the efficiency, either of the ma- 
chines or lamps, but appears to depend principally upon the 
comparative length of the arc used. It varies from 8.85 in 
Gramme 1i-light, to 3.70 in Weston 1o-light. We regret 
that the report does not give the length of arc used in each 
lamp. 

Line 21, carcels per horse-power applied to generator, 
probably contains the information most interesting to 
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the public generally, as it shows the comparative results in | considerably, with the amount of light produced in each 
light, produced for each horse-power expended in driving|lamp. Nor, would it be fairto compare single lamps with 


the machine. 
efficiency, stand as follows: 


CARCELS PER HORSE-POWER APPLIED. 


бїетепз................ 2-ПёҺ................ 77.2 

„„ X. ырлы аз жз OG 
Westen 10 . 65. 3. 
Gf ²ĩ˙⅛;⅛·́ẽ1p m: 7 Җ. ·¶·¶·¶ es ве ... 638. 

R — A XA conem 60. 
Maxim. E „%% ÄÄ des 58.7 
Brush...... ——— G (ö 52.1 
Siemens ............... g * T 51.5 
BRin o “0 ненае: 46.2 
i ы 15. “туй ууз ЁЗ .... 45.4 

„ зында . ты 44.4. 


These results are not strictly comparable with each 
other, on account of the differences in relative resistances 
of the mains used, to which we have already alluded, and 
on account of the great difference in the amount of light 
given by each lamp in the different systems. If, for in- 
stance, the mains used, had in each case been made equiv- 
alent in resistance, to one per cent. of the total external 
resistance, as in the case of the Brush 4o-light, the results. 
obtained with the other systems would have been consider- 
ably increased. 

We do not consider these results as indicating an abso- 
lute measure of value of the systems, as it is obvious, that 
the Siemens machines for producing one or two lights of 
the large size used in the experiments. would not be capable 
of the wide industrial application, which the Brush and 
Weston systems have received. 

Line 22, "carcels per horse-power of electrical energy, 
dees not vary greatly in its relative results from the 
preceding line. It is noticeable, however, that here the rel- 
ative resistance of the mains plays a more important part. 

In line 23, "carcels per horse-power of energy ap- 
pearing in the arc," the efficiency of the generator, and 
the resistance of the mains, are both eliminated, and the 
figures indicate the relative efficiency of the lamps, as in- 
struments, for converting current energy into light. Here 
Gramme No. 1 should be disregarded, the lamp used was 
regulated by hand, while Jurgensen and Gramme No. 7 
should properly be included, as defects in the generator do 
not affect the result. It is stated that a Serrin lamp was 
used with the Jurgensen machine, and Crompton lamps 
with the Bürgin machine. 

Arranging the lamps in the order of their apparent effi- 


ciency, they stand as follows: 
RELATIVE EFFICIENCY OF LAMPS. 
Number of Carcels in each Carcela per arc 
lampe. lamp. horse power. 

бістепб.............. 2 205 129.3 
Gramm,, 3 167 121. 6 
Siemens i I 306 I2I 4 
Maxim 1 239 103. 5 
Serrinnnn 1 688 98 7 
Статте.............» 5 102 98 1 
Weston 1I0 85 85.0 
Siemens...... еве 5 52 81.3 
Crompton ...... жесе 3 82 79.9 
Brush....... i: ce eee ДО 39 71.7 

Же Nada TP UTE 38 39 7I.4 

W TT ATT ^ 16 38 63.3 


The systems, arranged in the order of their lamps constructed for working in series. 


We have already spoken of the extremely low photomet- 
ric results reached by the committee. Taking the value of 
the carcel as 9.5 candles, it will be observed that, with the 
principal series systems, no results were obtained as high as 
1000 candles per horse-power, and, even at the maximum 
illuminating power which was obtained by throwing the 
carbons out of line, and taking the measurements on the 
maximum side, none of the lamps show an illuminating 
power of 2000 candles each. 


SERIES SYSTEMS. 
Candles, per lamp and candles per horse potter. 


Number of Махітит each Mean each Candies per 

lamps. lamp. lamp. horee-power . 
Weston ..... .. IO 1463. 807.5 620. 35 
Gramme....... 65 1748. 969. 606.10 
Brush ...... os. 40 741. 370.5 494 95 
Siemens 5 684. 494. 489.25 
Brush. ..... ... IÓ 722. 361. 431.30 
i ex s 38 741. 370.5 421.80 


The results obtained by Professors Ayrton and Perry, are 
very much higher—as will be seen by the following table, 
which we reproduce from the Engineer, omitting such parts 
as do not relate to arc lamps. 


AYRTON А PERRY'S EXPERIMENTS WITH ARC LAMPS, 


l 


ЕЕЕ 
eos КЕ | Candies | X 
585 ES Ke Ce ho 5 
2828 | per horse- | = S 
> ES 53 Е Power. 5 5 
Name. $35 55 5% | T oiii SE 
EXT TE „ 
ESE) PS ij S5 38 3 58 
57|ЗГ8 S/R! S/R 
| ў | 
Сгоштр(опһ.................... 37.7 | 25 1.20 2916 1819 | 2314 | 1487 | 1550 
Pilsen 86.8 | 10:33, 0.8 780. 512 | 1625 | 1066 1345 
Brünn 8 88 10 0.51 2035 961 3970 | 1884 | 9497 
Santier-Lemonnier. One lamp | | 
on “А” Gramme machine, | 40 48 2.3 15376 5625 | 6685 | 5446 | 4575 
Ditto. 45 42 2.51 о 9025 | 6054 | 3553 4803 
Sautier-Lemonnier, Опе of | 
ten lamps оп Н. Gramme | 
Machine 40 12.5 | 0.67 540 310 | 806 468 634 
Ditto 40 | 12.5 | 0.67 "TM 125 1170 | 187 | 678 
Gare oor vn 46.6 9.2 00.58 | 1023, 349 1173 601 1189 
MEL | 
Serin a wi ies 81.1 | 87.4 | 1.49 ous 938 | 1616 630 | 1123 
CRC co.cc. анн uan 51.8 | 16.7 1.16 8445 1156 | 2970 | 997 | 1983 
Weston,... sesoses- 33.7 | 21.7 | 0.98 2063 1024 


| 

It should be borne in mind, that Professors Ayrton апа 
Perry made no measurements, or tests, of the generator 
used in producing the current, but confined their attention 
to the lamp taken by itself. What they have published is, 
in no sense, an official report, but is in the form of a paper 
contributed to our contemporary Ze Engineer. Its authors 
do not appear to have been afforded such facilities as would 
be essential for thorough work, and they do not appear to 
be satisfied themselves with the results obtained. They 
бау: " When measuring the strength of the lights at Paris, 
we were notable to extend our experiments on each lamp over 


This cannot, properly, be regarded as an accurate compari- | а sufficient length of time to obtain an average result, in- 
son of efficiency of the different lamps, since,as the committee | dependent of fluctuations of the light, dueto the adjustment 
point out in their report, the amount of light produced by a of the lamp not being the best for the particular strength of 


given expenditure of power, undoubtedly increases, very 


* This measurement of light was made on Ramford’s method. 
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current passing through it * * * * * Finally, therefore, 
we may conclude, that to measure the efficiency of any 
special electric lamp, or number of candles it can give per 
horse- power, expended in it, requires that a very considerable 
number of experiments should be made on that one lamp, 
burning apparently under constant conditions, in order to 
eliminate atmospheric absorption and irregularities of burn- 
ing, which are not accompanied by variations in the amount 
of horse-power spent in the lamp.” 

The evident inconsistencies of the results obtained, would 
seem to justify the lack of confidence expressed by Profs. 
Ayrton and Perry in the accuracy of their work. These in- 
consistencies are, we are confident, entirely due to lack of 
facilities for making proper tests, as they are certainly not in 
any degree due to lack of ability on the part of the observers; 
and the part of their paper relating to experiments made 
with incandescent lamps, at London, appears to contain 
much valuable information. 

Our contemporary, Zhe Telegraphic Journal, has very 
justly pointed out various striking inconsistencies in the 
results obtained, at Paris, with arc lamps. As, for instance, 
referring to the performances of the Brush and Pilsen 
lamps, —“ measurement between the terminals of these two 
lamps gave the following results :—electro-motive force in 
volts: Brush 38, Pilsen 37; current in ampères flowing 
through the lamp: Brush то, Pilsen 10.3 ; horse-power ex- 
pended in lamp: Brush .51, Pilsen .48. It will be seen 
that for all practicable purposes the electrical conditions of 
the two systems were identical, and of course the resistance 
between terminals must have been practically the same, and 
one would expect that the lights produced would also be 
equal; but we are told that observations, through a green 
glass, gave, Brush 2,025 candles, the Pilsen only 780; 
through a red glass, Brush 961 candles, the Pilsen 512 ; and 
that the candles per horse-power expended in the lamps — 
Brush, observed through green glass, 3,970 candles, through 
red glass, 1,884, the mean result being 2,427 candles; whilst 
the Pilsen lamp gave, when observations were taken through 
green glass, 1,625 candles, through red, 1,066, the mean 
result being 1,345 candles, or a little more than half that 
of Brush. * * * ‘Take another instance, the Cromp- 
ton system; we are not aware that this lamp has any con- 
siderable resistance, independent of that in the arcitself, to 
absorb any large part c? the current passing, yet, with the 
same electro-motive force as the two before mentioned lamps, 
and a current of 25 ampéres flowing, 2% times more quan- 
tity than either the Brush or Pilsen, and absorbing 1.26 
horse-power in the lamp, we only get a candle power per 
horse-power of 1890, or about three quarters that of Brush. 

^ A still more astonishing result is shown in measuring the 
Sautier-Lemonnier lamp, the electro-motive force is given 
as 40 volts (a trifle more than was shown in the Brush), the 
current in ampéres 12.5, the above remark applying to this 
also, and the horse-power absorbed in the lamp .67, yet 
this lamp only gives a mean result for horse-power of 634 
candles." 

Other similar inconsistencies occur in the table, and 
these we must attribute either to defects in the instruments 
or errors in the observations, or to a difference in the ad- 
justment or condition of thelamp when the measurement 
of the light was made. It is obvious, for instance, that if 
the carbons in two lamps were out of line so as to turn the 
greater part of the light in one direction, and the photo- 
n etric observation was made in one case cn the maximum 
side, and in the other on the minimum side, the apparent 
difference would be very great, while the mean difference 
might be extremely small. We think that the figures given 
cannot safely be taken, even as a basis of comparison of 
the different lamps, but we must consider them as entirely 
misleading, except perhaps, as showing that the photometric 


жыны of the Paris committee were, as a whole, quite 
ow. 

This is also indicated by the following table which is 
taken from the Proceedings of the Naval Institute, of April 
14, 1882, and shows the results of experiments made at the 
U. S. Torpedo Station, at Newport, with Brush and Weston 
machines: 


EXPERIMENTS MADE AT THE U. S. TORPEDO STATION, NEWPORT, 
WITH BRUSH AND WESTON MACHINES. 
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Itis to be regretted that more complete data are not 
given, and the comparison would have been more satisfac- 
tory if a Brush machine of larger size had been used. 

'The measurements of light, it will be observed, are very 
much higher than those of the Paris committee, while the 
measurements of power applied to the Weston machine are 
considerably lower. 

With such methods, as are at present available for meas- 
uring power and light, great discrepancies between the re- 
sults obtained by different observers seem to be unavoidable ; 
and ine only way in which we can hope to obtain a fair 
comparison of the different systems is to submit them to 
the same observers, and have the different measurements 
taken as nearly as possible under the same conditions and 
with the same instruments. Much progress has been made 
since the Paris Exposition ; and it would be of great advan- 
tage to all interested in the development of the electric light, if 
the principal systems, now before the public, could be sub- 
mitted to an exhaustive series of tests, in the way we have 
indicated, by competent scientific men, who would command 
the confidence both of the manufacturers and of the users 
of the apparatus. We hope that the different electric light 
companies will see that it is for their advantage to institute 
such a series of tests at an early day. 


THF OLD ARM CHAIR is what they sing about, but for business, 
give us the new arm chair, the latest invention for tame bores. It is so 
arranged, that when it is considered that our chronic office visitor has sat 
long enough, a foot switch, in another part of the room, can throw cur- 
rents to various parts of the chair, at harmless looking upholstery 
buttons and gimp tacks, so that the twinges which our friend receives 
will incline him to the belief that he had better go home, before he is 
too sick to be carried there. For extreme cases a battery of Leyden jars 
can be provided. 
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THE INVENTOR A FACTOR OF CIVILIZATION. | able that it may be considered essential to the best results 


NE of the features of modern civilization is expressed 
in the desires of each individual, to an extent far 
beyond the limit of his physical powers, to furnish those 
requirements: a greater amount of work, than the combined 
efforts of the workers in the community being necessary to ful- 
filour demands for support, and also the desires for accumula- 
tion, which is but another expression of the instinct of self- 
preservation. 

The wants of the barbarian are supplied by occasional 
efforts, his labor is irregular and subsistence meagre; with 
the rising scale of civilization, the amount of labor, essential 
to a comfortable existence, Increases in a corresponding 
manner. To satisfy the demands of the more highly civil- 
ized communities, the elements are made tributary to man; 
conquering nature with thé forces which itself furnishes. 

In commercial affairs, the capitalist and the manager are 
weak indeed, unless seconded by the inventor to complete 
the trinity of affairs, The creations of the inventor are 
acceptable only to the extent that they fill a demand, 
although it is true that at this day, a demand is frequently 
developed by skilful business management. 

Many of the properties of steam were known before the 
Christian era, and the modern type of steam engine dates 
from Newcomen in 1705 ; yet, it was over half a century 
later, when the requirement for pumps, equal to the problem 
of the increasing depth of the English mines, gave ample 
scope to the mind of James Watt. Born a century earlier, 
Watt might have been an excellent instrument maker ; had 
fate deprived the earth of his presence until a century later, 
there would have been opportunities for his resources in 
other directions ; but the steam engine would already have 
been developed at the time when it was essential to the 
world’s progress. 

In our day, the problem of steam navigation has shown 
a remarkable development. Higher steam pressures, and 
increased engine speed, have reduced weight of machinery, 
and consumption of fuel, with its additional economy of 
diminished space ; and also the changes in the ship's lines, 
have resulted in such economy that every pound of coal 
now conveys thirty-five times as much cargo across the 
Atlantic, as in the earlier days of the steam lines. 

Everywhere, in demanding an increase in the amount of 
work, civilization requires that expenses should be rela- 
tively dimished. The railway statistics prove, by the logic 
of figures, that the increase in traffic, necessary to meet the 
requirements of inland commerce, have been accompanied 
by a modification in rates. "This has been possible by the 
work of invention in every part of the railway system. 

Stephenson's work on the locomotive was possible, only 
because cheaper and more rapid transportation of pas- 
sengers and merchandise were of great importance. ‘The 
demand for economy of time, rendered the telegraph and 
telephone commercial possibilities, and they in turn have 
readjusted systems of finance and methods of business. 
Electricity has its uses in every transaction and place in 
civilized life. 

In the applied sciences, connected with all instruments 
of precision, electricity is essential to obtain the most cor- 
rect results. Тһе indications of the weather, and the uni- 
form distribution of correct time, are examples of its use 
in popular science. The watchmen's clock supplies the 


f faithful guardian of property with an unimpeachable record 


of duty performed. The dials of some of these ever vigi- 
lant devices, bear the motto: custos ipsos custodios, an 
expression which, like law, bears hard only upon offenders. 

In some lines of manufacture, notably electro-plating, 
electricity has superseded other methods and processes. 
The results with electric lights in mills, have been so favor- 


in manufacturing during night work. 

In the fire alarm, electricity forms a stalwart defender 
against the ravages of fire, its timely warnings summon the 
fire department with such promptness, that builders rear 
their piles of combustible construction in defiance of the 
chances of conflagration. 

In our homes, the simplest electrical devices form con- 
veniences which add much to comfort. Let us recount a 
few of these contrivances which are regularly made for the 
market, and not merely the toys of ingenious youth. The 
foot fall on the door mat, or the porch step, announces an 
arrival before the comer can touch the electric door bell. 
Servants are called at will with annunciators, or in com- 
bination with a clock, summoned at pre-determined times. 

A pull on a tassel hanging from the chandelier, lights the 
gas, to the exclusion of the baneful friction match. 

When the temperature departs from a selected range, a 
ringing bell gives notice of the fact. When the burglar 
begins his trespass, it sounds an alarm for the household 
and the police, and also turns on and lights the gas, to the 
discomfiture of those who prefer darkness rather than 
light, because their deeds are evil." 

‘The mechanical problem of the coming age, will be to 
accomplish the economical transfer, concentration, and pos- 
sibly, storage of energy. The first two are essential, and 
the third is of great and perhaps equal importance. The 
limits of the use of steam are so well defined that it is 
probable that either electricity, or fuel gas will be the 
means by which small powers can be produced, with an 
economy approaching that of large centres of power. 
Practical difficulties still surround the gas engine, and the 
electro-motor, especially in matters relating to accuracy, 
and economy in regulating speed, although gas engines are 
quite successful in some places, even when supplied by the 
more expensive illuminating gas. We anticipate that the 
gas engine will, eventually, prove one of the most efficient 
allies to the electric lighting interests. 

In citing a few of the many instances of the uses, and 
expectations of electricity, we wish to call attention to the 
increasing extent of the field for the employment of elec- 
tricity ; as it furnishes a principle which is a guardian that 
never sleeps, a messenger that never wearies, a light that 
vies with the noon-day sun, and embodies the most econo- 
mical method of transmitting power. 

The civilization of to-day, looks to the inventor for per- 
fecting many an immature device, as well as for solving the 
problems which beset the path of improvement. 


TTENTION was called in these columns, some time 

ago, to the very satisfactory dividends, paid by the 

solid and enterprising electric companies, in England. 

We are glad to see that such companies are also proving 
very remunerative, in this country. 

While some undertakings without any solid basis, finan- 
cial or industrial, will assuredly come to grief, there is no 
doubt that electricity will continue to afford an almost limit- 
less field for capital, and a paying investment for many 
years to come. It has some peculiar advantages: The 
most rapid transmitter cf human thought; it can be used 
for automatic purposes to a magic extent; annihilating 
space; marking time to the second. It is also a transmit- 
ter of force, and will be used as the great distributor of 
power, in ways that are not dreamed of yet. It is also the 
illuminating agent of the future. It is, finally, susceptible 
of developments, and services, which are, as yet, in the 
womb of time. Capital has not turned to it yet, as much 
as was expected, but the probabilities are, that it will soon 
be largely attracted by it. 
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THE NEW YORK ELECTRICAL SOCIETY— 
PROF. MAYERS LECTURE. 


М Friday, January r2th, the Society met at the Stevens 
Institute of Technology, in Hoboken, N. J., to hear 
а lecture by Professor Alfred M. Mayer, who has for many 
years occupied the Chair of Physics at the Institute. The 
Professor's great reputation asa teacher, and,the knowledge 
that he would have at his disposal all the resources of one 
of the finest laboratories for physical research in the country, 
attracted a large and more than ordinarily intelligent au- 
dience, in spite of the exceedingly inclement weather, and 
the delays consequent upon the ice blockade in the North 
and East rivers. 

The lecture, which was listened to with the closest atten- 
tion, was an experimental demonstration of the laws of Ohm, 
and wasa complete success in every respect, affording numer- 
ous illustrations of the Professor's marvellous delicacy and 
accuracy of manipulation in experiments, as well as his 
thorough acquaintance with the general principles underly- 
ing the demonstration. | | 

The lecturer proposed to demonstrate to the audience, 
experimentally, the truth of Ohm’s well-known law, which is 
the foundation of all intelligent applications of electricity, 
viz. : that the quantity of electricity in any circuit is equal 
to the electro-motive force, divided by the resistance ; or, 

E 


as it is frequently stated, more concisely, C — 


The Professor used, for the demonstration, a Thomson 
reflecting galvanometer, whose coils, together with the con- 
necting wires, had a total resistance of one ohm. A scale 
of 60 divisions, 3o on each side of zero, and having every 
five divisions marked in figures, was used to show the deflec- 
tion of the spot of light reflected from the needle of the gal- 
vanometer. A powerful calcium light was used to produce 
the ray which was to be reflected from the needle. 

The Professor first described the proper way to set 
up the galvanometer. He first found the magnetic meri- 
idian, by the aid, of a long, horizontal magnetic needle, 
and drew a line on the table at right angles to the meri- 
dian. He then placed the coils of the galvanometer on 
this line, their longest axis being, therefore, at right 
angles to the meridian. He drew a line from the centre 
of the needle, in the magnetic meridian, to the scale, 
so that the scale was bisected by the plane of the meridian, 
at the zero mark, and the scale itself was, therefore, in a 
plane at right angles to the magnetic meridian, and parallel 
to the plane of the coils. 

The galvanometer needle had hitherto prevented from 
swinging by the inductive action of the damper magnet, 
which was now removed, and the needle moved freely 
into the magnetic meridian. The lecturer then carefully 
adjusted the fibre of unspun silk, by which the needle 
was suspended, and showed that the needle had no bias 
in either direction, and was, therefore, free to obey any 
impulse given by a current in the coils ; and, on ad- 
justing the damper magnet, the spot of light remained 
motionless on the zero of the scale. The damper magnet 
also prevents too frequent oscillations of the needle, after it 
has been moved from its position of rest by a current. 

The learned Professor then produced a permanent bar 
magnet, fixed in a vertical position on a stand, and having 
а wooden flange around it at the neutral point, so that coils 
of wire could readily-be placed on and around the bar (as 
one slips a ring on the finger of one's hand), and as readily 
withdrawn. He then exhibited five coils of copper wire, the 
first consisting of one turn or circle, only ; the second, of 
two turns ; the third, of three ; thefourth, of four ; andthe 
fifth, of five turns, the total resistance of each, added to 


- 


that of the galvanometer spools and connections, was one 
ohm. The lecturer explained that the galvanometer was 
a tangential one, in which the deflection of the needle was 
always in proportion to the strength of the current produc- 
ing the deflection. | 

The speaker then placed the single coil of copper wire 
in connection with the two terminals of the galvanometer 
coils, thus forming a simple closed metallic circuit, consist- 
ing of the galvanometer coils, the connecting wires, and the 
single ring of copper wire. This ring he placed on and 
around the bar magnet, and waited until the needle had 
settled from the oscillations thus produced, when he sud- 
denly and rapidly drew the ring off the bar magnet, 
causing the ring to cut the “lines of force ” emanating from 
the magnet, at right angles, their direction. Instantly, the 
needle of the galvanometer was deflected by the magneto- 
electric current so induced in the coil, and the spot of light 
moved to 4° on the scale. The same movements were then 
repeated with the other coils, in succession, and it was thus 
shown that the coil with two turns, by which the “ lines of 
force " were cut twice as often as with one coil, produced a 
deflection of 8° ; the coil of three turns produced a deflec- 
tion of 12°, or three times as much as the coil with one 
turn ; and so on, up to the coil with five turns, which pro- 
duced a deflection of 20°. 

The law of Ohm was thus demonstrated in one of its 
aspects, viz. : that, when the resistance in circuit remains 
unchanged, the quantity of current in any given circuit in- 
creases and decreases in the same ratio as the electro-motive 
force varies. 

The Professor then varied the conditions of the experi- 
ment by taking four resistance coils of copper wire, of dif- 
ferentsizes. "The first coil having one ohm resistance; the 
second coil had twice as much resistance as the first; 
the third, three times as much; and the fourth, four 
ohms. The resistance coils were now successively con- 
nected in the circuit of the galvanometer coils and gen- 
erating ring of five turns of wire, encircling the bar mag- 
net; the latter remaining unchanged throughout this part 
of the experiment, consequently the electro-motive force re- 
mained unchanged. The first and smallest resistance coil 
being placed in circuit making the tatal resistance in circuit 
two ohms, and the generating coil being rapidly withdrawn 
from the magnet, a deflection of 10°was produced. The re- 
moval of the first resistance coil and insertion of the second 
making the total resistance in circuit 3 ohms, and subse- 
quent operation of the generating coil, allowed a deflec- 
tion of 61%(ог one-third of twenty) 2c? ; while the same 
proceeding with the third resistance coil making 4 ohms in 
circuit gave only a deflection of 5? (or one quarter of 
twenty) ; and on adding the largest coil, making the total 
resistance five ohms the deflection was brought down to 4° | 
(or one-fifth of twenty.) 

This demonstrated the truth of the second aspect of 
Ohm's law, which is the converse of the first, viz. : that, 
when the electro-motive force in any given circuit remains 
unchanged, the quantity of current varies in the same ratio 
as the resistance in the circuit varies, increasing and dimin- 
ishing with it. 

Thus, the truth of the law, which has so long been un- 
questioningly accepted as an axiom by all electricians, was 
demonstrated in a manner equally convincing to the expert 
electrician as to the uninstructed beginner in the science, 
and so skilfully performed as to challenge the admiration of 
the most critical observer. 

A hearty vote of thanks to the learned Professor, for 
his great labor in preparing the apparatus, as well as for 
his instructive lecture, terminated the proceedings. 

After the lecture the audience inspected the apparatus 
in the laboratory, among which was an ingenious adaptation 
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of the above described apparatus, to the study of the varia- 
tion in the magnetism of iron produced by variations in the 


THE GOLD AND STOCK TELEGRAPH 
COMPANY. 


strength of the current of electricity within the coil. (Continued from page 10.) 


AN IMPORTANT DISCOVER У. THE MANHATTAN INSTRUMENTS. 


Е" the transmission of general news despatches, оп 

the long up-town and surburban lines, as well as for 
the distribution of Kiernan’s financial news to his subscrib- 
ers—a service which is undertaken by this company—an 
instrument bearing the above name is used. It was 
invented by Mr. J. E. Smith, and first manufactured by 
the late Charles T. Chester, and was introduced by a com- 
peting company called the Manhattan Quotation Company, 
from whence it derives its name. After the consolidation 
of the Manhattan Quotation Company with the Gold and 
Stock Telegraph Company, the managers of the latter 
determined to avail themselves of the good qualities of the 
instrument which the fortune of war had placed in their 
hands ; and machines were at once put into use for the 
general news service, and subsequently, after their immense 
superiority to the machines then in use had been demon- 
strated, more were constructed and placed on Kiernan's 
financial news circuits There are now in use, in New York 
City and suburbs, over 400 of these instruments. 


ROF. A. E. Dolbear, of Tuft's College, near Boston, 
has made an important discovery, proving that mag- 
netism consists of a molecular change. 

It is well known, if a galvanometer be placed between 
the terminals of a circuit of homogeneous iron wire, and 
heat be applied, no electrical effect will be observed ; but 
if the structure of the iron is altered by alternate bending, 
or twisting to a helix, as shown in the sketch, and heat ap- 
plied at H, then the galvanometer G will indicate the pres- 
ence of an electrical current in the wire. 


G 
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The professor used a circuit of homogeneous iron wire, 
and the application of heat at H produced no electrical 
current in the wire. А portion of the wire was surrounded 
by a helix, and connected with a battery ; the current in 
these wires, of course, magnetized the circuit wire where it 


was surrounded by the helix; under these circumstances, 


the galvanometer at G showed the presence of electricity 
in the main circuit; as it is well known, that upon the appli- 
cation of heat to a circuit of un-homogeneous material, a 
currentis produced ; and this experiment showed, that a 
current was produced in the circuit, only when a portion 
was magnet'zed. These experiments prove, that magnetism 
must be connected with some molecular change of the 
metal magnetized. 


—— ON THE 18th of January, Mr. Arthur Schofield, an aged gen- 
tleman of means, was found dead in his bed, at the St. Stephen's Hotel 


in this city. The room was filled with gas, the old gentleman having, 
turned it on, and evidently forgotten to light it. 


—— IN THE sUIT OF Catharine Vincent against the city of Brooklyn 
for damages, for the loss of the life of her son, Oliver S. Vincent, a clerk, 
who was killed by a gas explosion in the vault of the Tax Office in the 
Municipal Building, the jury, on the 18th of January, gave her a verdict 
for $5,000, the full amount claimed. 


A PATENT HAS been taken at Görlitz, Germany, for an inven- 
tion which will make it difficult for burglars to escape detection. In the 
neighborhood of a safe an apparatus is placed, which on being touched 
immediately starts an electric light, and at the same time uncovers a pre- 
pared plate, on which the burglar's photograph is taken while an alarm is 
sounded. 


In describing these machines, it will be found condu- 
cive to an easy grasp of the details, if the receiving 
machine should be described first, and the transmitter 
afterward, and that arrangement will therefore be adopted. 

In studying this instrument we meet at once 
different principles of design and construction to those 
of the three wire instruments already described. This 
instrument has but one wire, in place of three; all the 
characters of its alphabet are placed on the periphery 
of one single type wheel; the letters and figures 
are printed in one line on the paper; and what is the most 
important difference, and also the foundation of its great 
superiority in speed, is the fact that the motive power 
which drives the type wheel, is a spring or weight in the 
receiving instrument itself. In the three-wire machine, first 
described, the main line current drives the type wheel; while 
in this machine the current only controls the movements of 
an escapement anchor which releases the type wheel. As 
electricity is at once a subtle and costly agent, it follows 
that it will be cheaper and better to restrict its field of 
operation as much as possible. Although the introduction 
of machine currents on stock reporting lines, and the con- 
sequent cheaper and more abundant supply of electricity to 
be thereby afforded, the difference in value between the 
two classes of machines will be lessened, yet there will 
always be a margin of superiority in respect of higher 
speed, less wear of the parts, and greater accuracy in work- 
ing, in favor of the latter class. 

As has been stated, this machine was invented expressly 
as a competitor to the instrument first described, and it 
would be difficult to imagine a machine simpler, faster, 
more reliable, or better adapted to the work for which it 
was designed. It will always remain, even when superse- 
ded by the more rapid machines which increasing business 
demands, a monument to the inventive skill and good 
judgment of its inventor. The machine consists of the 
following parts : 

First, two electro-magnets held by a frame opposite each 
other, having their poles in the same horizontal plane, and 
a polarized armature, pivoted so as to be free to vibrate 
between the poles of the electro-magnets. These magnets 
are 1% inches long, have a resistance of 3 ohms each, and 
are called the escapement magnets. 

Second, an electro-magnet of 6 ohms resistance, and 2 
inches long, acting on a neutral armature attached to a 
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lever which operates the printing, feeding, and unison trip- 
ping mechanism. This is called the press magnet. 

Third, a train of clock work, driven by a weight or 
spring, turning a shaft to which is rigidly attached the 
type wheel and the escape wheel. The unison is also oper- 
ated by the train in a manner which will be described 
later. The teeth of the escape wheel engage against the 
pallets of an anchor, which forms the lower prolongation of 
the polarized escapement armature, above described. The 
escape wheel teeth and anchor pallets, are so shaped as to 
form a “dead beat" escapement ; that is to say, the whole 
train stops and the weight ceases to fall while the wheel is 
held by the anchor, and starts again when that tooth is 
released, and so on ad infinitum. When the polarized arma- 
ture is vibrated from side to side, by the action of the cur- 
rent, the escape wheel is allowed to revolve, step by step, 
being impelled by the weight or spring acting through the 
train, and in this manner the type wheel is revolved to the 
proper position, and held there while the operation of print- 
ing the letter takes place. 

All three of the magnets, viz., the press magnet and the two 
escapement magnets, are in the circuit of the same line wire. 
The currents, therefore, pass through all three magnets simul- 
taneously, but not in the same direction. "The direction of 
the current through the press magnet is of no consequence, 
as it has a soft iron armature, but it must pass through the 
escapement magnets in such a way that the polarized arm- 
ature will be attracted by one of the magnets at the same 
time that it is repelled by the other, and vice versa, other- 
wise it would not moveat all. The transmitter sends into 
the line rapidly alternating positive and negative currents, 
and these in passing through the escapement magnets, 
vibrate the polarized escapement armature from side to 
side. When moved to the extreme limit of its excursion 
on the left hand side, the pallet of the anchor, which is 
attached to the armature, is moved just far enough to 
allow a tooth of the escape wheel to slip by it, on the right 
hand side, while at the same time the left hand pallet slips 
into the space ahead of the next tooth and locks the 
wheel, so that it cangnly move forward one tooth, or step, 
at a time. The reverse action takes place with a current 
of the opposite polarity Now, after a sufficient number of 
waves of alternate polarity have been sent into the line, to 
rotate the type wheels to the position for printing the 
desired letter or figure, the last wave of current is pro- 
longed, at the will of the operator (as long as he holds the 
key of the transmitter down), and the printing then takes 

lace. 
i It now remains to trace out the action of these currents 
on the press magnet, and to explain the method by which 
the printing and feeding mechanism is actuated. All of the 
rapid waves of alternate polarity pass through the press 
magnet, and are all equally potent to affect its neutral soft 
iron armature, but the latter is provided with a powerful 
retractile spring, which, together with the weight of the 
printing lever and its accessories, constitute a load too heavy 
for the feeble magnetism generated by rapid waves of elec- 
tricity to overcome. However, the retracting spring may 
be slackened so that the press magnet armature will be 
attracted by every pulsation passing through the press 
magnet, and then every letter on the type wheel will be 
printed in succession. The spring is made a little stiffer 
than is necessary to prevent this action, and then no letters 
are printed until the type wheel stops, and the vibrations 
cease, the last one being prolonged. There are three ways in 
which the margin of adjustment between printing every letter 
in succession (called technically “throwing in letters"), and 
printing only the desired letters when the type wheel is 
stopped, may be varied. First, by varying the strength 
of the current or the resistance in the main line ; second, 


by varying the speed of the vibrations ; and third, by vary- 
ing the tension of the retractile spring or any weight on the 
press lever. It is obvious that the latter 1s the only con- 
venient practical method. When the machines were first 
used, vibrating relays were arranged to cut out the 
escapement magnets when the type wheel stopped, thus 
suddenly increasing the quantity of current in the printing 
magnets, but the device was found to be unnecessary, and 
the instruments were subsequently constructed without 
them, as herein described. 


The type wheel, which is rigidly fixed to the 
same shaft as the escape wheel, contains 40 char- 
acters, and is so adjusted in relation to the escape 


wheel, that a movement of one tooth of the latter moves 
the type wheel forward one letter; so that до emissions of 
the current are required to rotate the typc wheel once.. The 
type wheels usually run at the rate of 64 revolutions per 
minute, requiring 2,560 pulsations per minute, or 42.66 pul- 
sations per second. A speed of 17 English words per 
minute, or an average of 14 stock quotations per minute, is 
thus attained by a skillful operator. The characters on the 
type wheel are especially arranged with a view to securing 
the printing of the name of a stock, the number of shares 
sold, the price and conditions of sale, all in one revolution 
of the type wheel ; or at least, in as few revolutions as pos- 
sible, and this feature is the subject of a separate patent. 
It is obvious that, in a step-by-step machine used for print- 
ing stock quotations, this feature will have a very marked 
effect upon the average speed of the machine, and in order 
to illustrate that point, we give herewith the characters and 
the order in which they appear on the wheel. A blank 
space, used for separating words, precedes the colon. The 
reader can trace for himself the consecutive letters and 
figures that can be used in combination, in one, or say two 
revolutions of the type wheel: 


: VCBHPADMXRZKELNTQWUFGJSY, 1987536 / 42801 


The printing mechanism consists of a revolving soft rub- 
ber pad, over which the paper is carried, which presses the 
paper against the type wheel whenever the armature of the 
press magnet is attracted. An adjustable limit, against 
which the press lever strikes, varies the force of the impact 
of the pad against the type wheel, and the consequent dis- 
tinctness of the impression made by the types upon the 
paper. Fixed on the same shaft with the rotary pad is a 
feed wheel, with very fine teeth on its edge, and a feed 
ratchet, with very coarse teeth, and these three all revolve 
together. A pivoted hard rubber disc, called the pressure 
roller, is held by a projecting arm attached to the press 
lever, over the paper, and holds the latter down on the 
sharp teeth of the feed wheel, so that when the latter re- 
volves the paper revolves with it. When the pad is moved 
upward, a feed dog, rigidly fixed to the frame of the ma- 
chine, first slips over one of the passing teeth of the feed 
ratchet and then drops under it. When the press lever falls 
this dog retains its clutch on the tooth in the feed wheel, and 
it is obvious that the latter must revolve,since the former can- 
not move upward or downward. Another pawl, called the 
lower or under feed dog, which is simply a straight piece of 
steel spring, fastened to the frame of the machine, falls be- 
tween the teeth of the feed ratchet on the opposite side to 
the upper dog, and catches on the flat side of the teeth, 
so as to prevent a backward rotation of the pad when the 
press lever moves upward, and the teeth of the feed ratchet 
are thereby rubbed against the upper feed dog, in order to 
push it aside to allow one tooth to pass. 

The unison device and transmitting apparatus will be de- 
scribed in our next article. 


(Zo be continued.) 
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THE PORTABLE ELECTRIC LIGHT COMPANY. 


WING to advertisements appearing in the daily papers 
of late, respecting an apparatus sold by the above 
company, under the name of the “portable electric lighter,” 
we have received numerous inquiries as to what this machine 
is, and what it will do. There appears to be a wide-spread 
notion, a mistaken one, as our readers will see, that the ap- 
paratus is in fact a portable electric light, capable of 
furnishing, by the aid of a battery, an illumination similar 
in kind to that furnished by the well-known incandescent 
electric light. 

For the information of our readers, therefore, we have 
enquired into the points in question, and find that the appa- 
ratus is in fact a portable electric gas-ZigA£ r, in which the 
current of electricity is produced bya battery furnished 
with the machine. By pressing a knob the current is 
directed through a spiral of platinum wire, which is thereby 
heated to a greater or lesser degree of incandescence, ac- 
cording to the strength of the battery. This glow, which is 
about equal in illuminating power to that of a red hot coal, 
can be used for the instantaneous lighting of gas, an oil 
lamp, or any other equally inflammable matter. 

It is obvious, therefore, that the apparatus, on the scale 
in which it is constructed and sold, is entirely incapable of 
itself being used as an illuminator, or independent source of 
ight. 

Mr. Misell, the president of the company, at No. 22 
Water Street, Boston, states that no deception was intended, 
that the apparatus was not adapted for electric lighting, but 
was only intended for use as a lighter, and that his company 
had never intimated that it was an illuminator ; and that 
the company had refunded their money to, and taken back 
the apparatus from, all who had purchased them under a 
mistake as to their real functions. | 

We may add, that the idea involved in this device isa 
very old one, having been invented and practically put into 
use by Professor Moses G. Farmer, as far back as 1850, 
when he had his house lighted by electricity in this manner. 
Of course, the platinum spiral was larger, and the battery 
power proportionately greater, than in the apparatus just de- 
scribed. Owing to the disintegration of the platinum by 
rapid oxidation, but more, perhaps, on account of the enor- 
mous cost of an electric light produced in this manner, as 
compared with gas, the experiment was abandored. 


Ce © 


HE sinking of the Cimbria is a striking confirma- 
tion of the dangers of navigation, pointed out in 
the December issue of this publication It seems almost 
incredible, that floating towns, with hundreds of souls and 
millions of property, are still exposed to such risks, when 
such an efficacious remedy, as the electric light, is at hand, 
and when so many steamship companies would not fore- 
go its use for any consideration. After a few more dis- 
asters, perhaps, the English, and German governments, will 
make the use of the light, imperative on all steamers. 
The English Channel, St. George’s Channel, etc., are 
thronged with craft from every land, and accidents must 
increase with the increase in contributing factors. 


—— A DESPATCH FROM South Sudbury. Dec. 31, 1592, says: 
'' Numerous people in different towns of Middlesex and Worcester coun- 
ties heard the services to-day at the Northboro Orthodox Church, via the 
telephone. The transmitter was placed in the church for the especial 
benefit of Dea. C. T. Chapin, whose residence is over a mile from his 
church, this action being necessitated by his feeble condition. The 
experiment was very successful, and was much enjoyed by people at a 
distance. 
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ELECTRICAL INDUSTRY IN FRANCE DUR- 
ING THE YEAR 1882. 


To the Electrician : 


COULD not better inaugurate my correspondence 

with you, than by endeavoring to give your readers 

an exact resume of the condition of the electrical industries 
in our country, at the end of the year 1882. 

The International Exhibition of Electricity, in 1881, 
gave origin to great expectations for the future, and while 
the ardor of financial speculation was then at its height, a 
number of gentlemen foresaw the advantage of organizing 
societies for the development of inventions relating to light- 
ing and the transmission of force by electricity. It was 
then proposed, that one powerful association should be 
organized to purchase and promote the patents generally 
regarded as the most promising, and contribute to the pro- 
gress of discovery, by devoting millions to it if necessary. 

' The combination in one single large company of the 
smaller companies, which possessed the patents for the 
Jablochkoff and Jamin candles, for the open incandescent 
lamps of Werderman and Reynier, and for the vacuum 
incandescent lamp of Maxim, was a first step in this direc- 
tion. The organization under the patronage of the “General 
Union " Bank of “the company for the utilization of natural 
forces," was the second, and because of the failure of this 
financial establishment, the last. 

The financial prostration at the end of the year 1881, was 
particularly disastrous for electricity, and exercised during 
the succeeding year an unfavorable influence upon its 
enterprises. The General Electrical Company was surprised 
into full settlement, and at one time it was feared that it 
could not withdraw from the difficult position into which 
its administrators had led it. 

This was happily not the case, thanks to the intervention 
of Mr. Hyppolyte Fontaine, who can be considered as 
the most authoritative representative of the French electri- 
cal industry I have mentioned. By his initiative was 
founded “The Electric Lighting'- company, into which 
were gathered the stray waifs of the previous company, 
Jablochkoff, Jamin, Maxim, etc., and which proposed to 
devote itself solely to the development of their processes, 
and at the same time to carefully abstain from financial 
speculation. Though hardly six months old, the new direc- 
tion, by an exercise of uncommon judgment, have got the 
enterprise into good shape. It is now prepared to furnish 
electric lighting "plants" by continuous or alternating 
machines, on the Jablochkoff candle, or Maxim incandes- 
cent system; since, some time past, it has undertaken the 
development of the storage battery of Kabath. Avoiding 
a useless conflict with gas, it devotes its energies especially 
to the lighting of manufactories, etc., and the field of its 
applications is so extensive, that it is contented with the 
profits it draws therefrom. 

The * Electrical Company," also under the direction of 
Mr. Fontaine, operates the Gramme patents for the trans- 
mission of force to a distance. It has progressed toward a 
certain number of installations, more especially in mines, 
for drawing the wagons or cars, but it has principally given 
attention to the study of electric machines, designed for 
this especial service, and is preparing the types it proposes 
to manufacture. It must not be forgotten, that if the elec- 
tric transmission of force is much talked of, practical 
experiments in this direction, have so far been almost exclu- 
sively conducted with machines designed for electric light- 
ing, which do not respond necessarily to the demands of an 
actual service, and therefore an entirely new form of 
machine is being constructed, which we shall soon see in 
operation. 
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A company organized by Mr. Phillipart, under the title 
of the Force and Light Company, has made considerable 
noise, and two years or more ago, it proposed to develop 
the Faure “accumulator,” and counted upon it to revolu- 
tionize industrial operations, After numberless vicissitudes, 
it has determined that the Faure accumulators do not pos- 
sess sufficient durability to render their use economical, and 
it has undertaken the development of the Sellon-Volkmar 
storage batteries, for which great things are promised, but 
which have not yet been subjected to tests, which dispel 
all doubts of their merit. The patents of Faure, Sellon 
and Volkmar, are represented in France by an English 
company. 

The Lyons “Electric Lighting Company commenced 
with the development of the Lontin’s patent (for the dyna- 
mo-electric machine), of Marsanne (regulator), and others; 
but it was not slow to perceive that it failed a good electric 
machine, and it purchased towards the end of 1881, the 
patent of Brush. It has established divers lighting plants, 
notably at the Place de Carousel, in Paris, and in certain 
railroad, stations. The operation of these “ plants," has 
very much improved of late, which illustrates the difficulty 
of organizing at first, the experienced service required for 
the management of the machines and lamps. 

The Edison companies have been so far financial, rather 
than industrial enterprises. Their founders have pre- 
occupied themselves so exclusively with selling licenses, in 
order to recover more or less of the money invested, that it 
is only within the last few months they have begun to 
manufacture material, and to make progress toward the 
establishment of operating plants. The waiting room of 
the Eastern Railroad, at Paris, has been lighted for three 
months with 16 candle Edison lamps very satisfactorily. 
The question of net cost is excluded in an experiment of 
this kind. We doubt, however, whether incandescent light- 
ing, let it be by either system, can be cheaper than gas, 
except in the case of theatres, where other considerations 
will, sooner or later, nescessitate its exclusive employment. 

This suggests that we must not omit to notice the illumi- 
nation of the “ Varieties” theatre, accomplished by the 
Phillipart company, with Swan lamps, Faure accumulators, 
Siemens' dynamo-electric machine, and a gas engine. From 
official statements, it seems that since this plant has been 
in duration the consumption of gas in the theatre has been 
almost doubled, which must calm the uneasiness of the gas 
people, and enable them to regard with tranquility the 
future of their business. 

The experiments in the electric lighting of railway cars, 
by means of incandescent lamps and accumulators, charged 
by a dynamo machine, deriving its motion from an axle 
of one of the carriages, have not led to the adoption of 
the system. The experiment of lighting locomotives by 
the Sedlaczek regulator, attempted upon the Northern rail- 
road, has terminated in the same way. 

Atthis moment, the question of employing the electric 
light at the Opera, is under consideration of a special com- 
mittee charged with its study. It has already received propo- 
sitions for the Swan and the Edison lamps. As it is an under- 
taking of considerable magnitude, it would be imprudent to 
anticipate its result. In the meantime, the “ Eden" theatre, 
among new improvements, has largely included electric 
lamps, of various, and in fact almost all kinds, both arc 
and incandescent. We shall reserve our comments upon its 
enterprise until after its inauguration. 

In general, electric industry appears not to have 
made great progress during the last year. The existing 
societies have been all compromised temporarily by im- 
prudent exaggerations, and cannot follow the example set 
for them by the English company. Recent inventions have 
been received coldly, and even with distrust, by capitalists; 


and, aside from those holding Edison patents, there have 
been no important companies established for the develop- 
ment of processes relating to electric lighting. 

It must not, however, be concluded that the public is 
less interested in the question, on the contrary, the demand 
for isolated plants has been this year, from day to day, more 
frequent, and the want of sufficient material and operatives 
to supply it, has caused great embarassment, but we think 
it safe to assert, that at present the manufacture equals the 
demand. "The new year presents itself under most favorable 
auspices, and it is only necessary to wait, to see electricity 
make rapid progress in the domains of lighting the saloons 
of luxury, and the workshops of industry. | | 

It remains for us but to say a word about the electric 
transmission of force. The Electrical Exhibition, at Munich, 
was counted upon to demonstrate the superiority of the 
method of Mr. Marcel Deprez. He expected to transmit 
between Miesbach and Munich, by an ordinary telegraphic 
wire, a force of a certain number of kilogrammetres. Sur- 
veyed from a scientific point of view, the experiment suc- 
ceeded; but from a practical standpoint, so much can not 
be said of it. They succeeded in receiving at Munich, at 
the most, 35 per cent. of the power expended at Miesbach, 
but by an unfortunate succession of circumstances, the 
machines have been each time disabled after some hours of 
service. The industrial solution of the proposition is there- 
fore still to be sought, until an actual receipt (rendement) 
of go per cent. that theory fixes as the maximum, is 
obtained. : 

This “ Miesbach. Munich" experiment, has given rise 
to a most lively dispute between certain savants, Mr. 
Marcel Deprez being opposed by Mr. Cabanellas and Mr. 
Maurice Levy, which is without great interest to the public, 
who are incapable of following the adversaries in a discus- 
sion chiefly carried on under a veil of algebraic formule. 
Mr. Marcel Deprez, however, far from being discouraged, 
pursues his investigations with unabated energy, and we 
doubt not, that he will sooner or later triumph over the 
unexpected difficulties that he met with in the establishment 
of his machine. 


Paris, January oth, 1885. PH. DELAHAYE. 


SKETCHES OF ELECTRICAL HISTORY. 


BY WALLACE GOOLD LEVISON. 


VIII—FRANKLIN'S HYPOTHESIS OF POSITIVE AND NEGA- 
TIVE ELECTRICITY. 


HAT a slight circumstance may sometimes initiate 

an important succession of consequences, is conspicu- 
ously illustrated by the fortuitous incident which interested 
Benjamin Franklin in the subject of electricity. In the 
summer of 1747, Mr. Peter Collinson, a Fellow of the 
Royal Society of London, and a gentleman who took much 
interest in scientific affairs, made a communication to the 
Literary Society, of Philadelphia, explaining what had re- 
cently been done in England in electrical experiments. 

With his letter he sent a present of one of the glass tubes, 
then commonly employed to excite electricity, and direc- 
tions for its use. 

Starting as a tallow chandler's apprentice, Franklin had 
as yet attained a dignity little superior to that of an 
ordinary printer's boy. With three thousand miles of ocean 
to separate him from its seat, he had previously given no 
attention to physical science, and had nothing but its in- 
born energy to incite a revelation of the power of his re- 
markable mind.  Possessed of the tube, however, he com- 
menced repeating the European experiments with all the 
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ardor of an enthusiast, and the skill and sagacity of a prac- 
tised experimental philosopher ; and four months from its 
receipt, he addressed to Mr. Collinson the first of a series 
of letters, describing matters of his own discovery. 

His ambition, like that of his European contempora- 
ries, seemed, for awhile, restricted to developing new 
illustrations of electrical phenomena designed to be amus- 
ing only; but while their most dignified representatives 
were still pompously presenting new suggestions of this 
class, Franklin’s letters rapidly assumed a most dignified 
tenor, and they жее soon announcing natural laws of 
the highest generality, which, though based upon experi- 
menial demonstrations of surprising beauty and clearness, 
first betrayed the Abbe Nollet, the teacher of the French 
royal family, into the indiscretion of disputing them, and 
eventually became of the utmost importance to man- 
kind. 

In point of fact, his letters became so fascinating, that to 
turn to them from the confused dissertations of his im- 
mediate predecessors, seems like a transition from the mists 
of morning twilight to the unclouded splendor of the mid- 
day sun.“ Nothing, says Priestly, was ever written upon 
the subject of electricity which was more generally read 
and admired, and there is hardly any European language 
into which they have not been translated. 


Ng. 84.— The charge by cascade. These insulated jars are s9 arranged that the 
outside of a, nearly touches the rod from the inside of b, while a rod 
J'rom the outside of b nearly touches that from the inside of c. 

The +. prime conductor P of an electrical machine being 
brought near p. and the — prime conductor N near 
D, a spark appears at all the interruptions simul- 
taneously, yet the jars are all charged. 


Franklin's first step towards fame, was the establishment 
of the general principle, that when electricity is excited by 
the rubbing together of any two bodies, as glass and silk, 
both these bodies become electrified, and if both are insula- 
ted they remain electrified. They will, however, be in 
opposite electrical states, since, when movable, they attract 
each other ; but yet, each of them exhibits in relation to 
other non-electrified bodies a like behavior. Sparks may 
be drawn from either; either of them may be de-electri- 
fied by being put in metallic communication with the 
ground. ‘These facts he established by direct experiment. 

He placed two persons, A and B, on insulating supports. 
In the hand of A, he put a glass tube, which being rub- 
bed by A, became electrified. This tube was then toucked 
at every part of the rubbed surface by B ; after which the 
same process was several times repeated, the tube being de- 
prived of its electricity as often as it was touched by B. A 
third person, C, not insulated, now presented his finger or 
a metallic sphere to B, from whom a spark was drawn; and 
by repeating this, or by touching the person of B, the lat- 
ter was deprived of tne electricity he had received from 
the tube. This was no more than was expected. But on 


1. Lardner, Cab. Encyc. London, 1841, p. 26. 
2. Rudimentary Elec., Sir W. Snow Harris, London, 1854, p. 80. 
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subjecting A to the same process, the very same effects were 
produced. It appeared, therefore, that both A and B were 
electrified. 

Being again electrified, as before, by the friction of the 
tube, instead of A and B being successively touched by C, 
they were made to touch each other, both remaining in- 
sulated. After this, both were found to be as completely 
de-electrized and restored to their ordinary state, as when 
they had been touched by C. 

A cork ball, suspended by a silk thread, being electrified 
by contact with the excited glass tube, was repelled when 
brought near the person of B, but it was attracted when 
brought near the person of A. 

From these experiments it appeared that the electrical 
states of A and B were different. The hypothesis, proposed 
by Franklin, to explain this difference was as follows: All 
bodies in their natural state are charged with a certain 
quantity of electricity, this quantity being in each body, of 
definite amount, and maintained in equilibrium upon the 
body by an attraction which the particles of the body have 
for it. Therefore, it exerts no attraction for other bodies. 
But a body may be invested with more or less electricity 
than satisfies its attraction. If it possess more, it is ready 
to give up the surplus to any body which has less, or to 
share it with any body in its natural state; if it have less, 
it is ready to take from any body in its natural state, a part 
of its electricity, so that each will have less than its natural 
amount. 

When two bodies are submitted to mutual attrition, 
and become electrified, one parts with a portion of its 
proper electricity, which is received by the other. The 
latter then has more than its natural amount, and is posi- 
tively electrified ; the former has /ess, and is negatively 
electrified. Assuming that in the case of A, his body loses, 
and the glass tube gains electricity, then if when A rubs the 
tube, he be not insulated, he will not be electrified, because, 
as fast as his body loses its proper amount of electricity, the 
deficiency is made up from the earth, with which he is in 
free electrical communication ; whereas, in the former case, 
being insulated, he would be electrified, because this sup- 
ply could not be obtained. Hence, in this theory, the 
earth is regarded as the common reservoir of electricity 
from which bodies, negatively electrified, receive what they 
want, and to which bodies, positively electrified, give up their 
surplus, except in case of one or the other being insu- 
lated. 

In the instance specified, Franklin called the state of В, 
and consequently that of the glass tube, from which he 
drew the electricity, positive, and that of 4, negative. The 
one he considered as positively, the other negatively electri- 
fied. The cloth with which A rubbed the glass tube was, 
like A, negatively electrified; it attracted the cork ball; 
and the glass tube, like B, was positively electrified ; it 
repelled the cork ball. 

Such, in brief, was Franklin's hypothesis of positive and 
negative electricity, which, though since superseded, gave 
origin to the symbols + and —, still universally employed. 
Its assumption enabled him immediately to associate a mul- 
titude of scattered facts, and served asa clue to the analysis 
of many obscure phenomena, among which, those of the 
Leyden jar took precedence' With reference to the dis- 
charge of an insulated jar“, Franklin concluded, that before 
discharge its interior is positively electrified, and its exte- 
rior coating negatively electrified, in an equal degree; that 
is to say, that the interior contains an excess of electricity 
over and above its natural amount, and the exterior coating 
falls short of its natural amount by a quantity equal to that 
excess. | 


4. See last sketch. 
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It had been established in Europe, that a jar could not 
be charged unless its external coating communicated with 
the ground. Franklin considered this fact as in accordance 
with his theory, for, if it were true, no electricity could be 
conveyed to the inside of a jar, without causing the expul- 
sion of an equal quantity from the outside. Therefore, an 
insulated jar could not be charged. 

But such a jar could be charged if a means of escape 
were provided for the electricity on its outside ; and it was 
while in pursuit of a demonstration of this proposition, that 
Franklin contrived the method of charging a series of jars, 
called, the charge by cascade. Suspend two or more phials 
on the prime conductor, one hanging on the tail of another, 
and a wire from the last to the floor, An equal number of 
turns of the wheels will charge them all equally, and every 
one, as much as one alone would have been; what is drawn 
out of the tail of the first, serving to charge (the inside of) 
the second; what is driven out of the second, charging (the 
inside of) the third, and so оп.” A modern arrangement of 
this experiment is shown in F ig. 34- 


Fig. 85.—Showing where the electricity in а charged jar is stored. А is а 
charged Leyden jar. D, the interior coating, is frst lifted out and shows 
no sign of being electrified. B, the glass, is then removed and is 
Sound to be electrified. Both C and D may be handled at 
pleasure, yet when the various parts are fitted together 
again, as at A, the jar will discharge almost as 
powerfully as though tt had not been 
disturbed. 


In this way he constructed an electrical battery. After 
charging a series of jars, he separated them, putting the 
insides in metallic communication with each other, and the 
outsides, in like manner, in metallic communication. From 
it he obtained discharges sufficiently powerful to kill the 
smaller animals. 

But the experiment which appeared to be most conclu- 
sive, in the support it gave to his hypothesis, of the transfer 
of the electricity from the exterior to the interior of the jar, 
in the process of charging it, was the following: A jar 
was suspended by its hook on the prime conductor of the 
machine, so that a metallic communication was maintained 
between the conductor and the inside of the jar. Mean- 
while, the rubber was insulated. On working the machine, 
the jar was found to receive no charge. A metallic wire 
was now rolled round the outer coating of the jar, and car- 
ried from thence to the rubber, so as to make a communica- 
tion between them, both being still, in other respects, insu- 
lated. The jar was now charged with ease, which was 
explained by the supposition, that the electric fluid passed 
from the outside coating, by the wire, to the rubber, and 
thence, by the glass globe and prime conductor, to the inside 
of the jar. 

According to the hypothesis above stated, there is no 
essential distinction, so far as relates to the charge, between 
the external coating and the internal contents of the jar; 
the one ought to be as easily charged asthe other. ‘This 
was accordingly found to be the case. A jar was placed 
on an insulating support, and while the external coating 
was put in communication with the prime conductor of the 


5. Franklin’s Works, by Jared Sparks, Boston, 1856. Lettera, Vol. 5. 
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machine, the wire, extending from the interior, was put in 
communication with the rubber. The electricity of the 
outer coating was now positive, and that of the inside, nega- 
tive; and the jar was discharged, and produced the same 
effects as before. 

The next important investigation was, as to the place in 
which the electricity of the jar was contained. To deter- 
mine this, Franklin charged a jar, and insulated it. He 
then removed the cork, and the wire, by which the electri- 
city was conveyed from the machine to the inside of the 
jar; on examining these, he found them free from electri- 
city. He next carefully decanted the water from the 
charged jar into another insulated vessel; on examining 
this water it was found to be free from electricity. Other 
water in its natural state was now introduced into the 
charged jar to replace that which had been decanted; and 
on placing one hand on the outside coating, and the other 
in the water, he received the shock as forcibly as if no 
change had been made in the jar since it was first charged. 
For this experiment, the jar with separable coatings, Fig. 35, 
is now employed. 

A piece of glass was then placed between two plates of 
lead, extending nearly to its edge on every side. One of 
these plates of lead being touched by the hand, the other 
was charged with electricity as usual. The plates were 
then removed from the glass, and, being examined, were 
found to be in their natural state. On presenting the 
finger to the glass, where the lead had covered it, little 
sparks were received; and on replacing the lead and touch- 
ing it at both surfaces, a violent shock was received. 

From this he inferred, that the glass was the substance 
in which the electricity was deposited ; and the metallic 
coating, or the water, or other conductor applied to it, 

“served only, like the armature of the load-stone, to unite 
the forces of the several parts, and bring them at once to 
any point desired." 


— THE OBJECTION FOUND by ladies to the telephone—that they 
could talk only one at a time has been remedied by a new, duplex, 
reciprocal sort of invention; and now two ladies, one at either end of the 
wire, can both talk to each other at the same time as comfortably as they 
could if both were together in front of a dry goods counter.— Texas Sift- 
ings. 


A PERSON WHO was very much annoyed by cats running along 
his piazza, laid wires about an inch apart on the floor, the alternate wires 
connecting with the terminals of a primary coil; and in waiking over 
these wires, they completed the circuit, and received a shock whose 
severity may be imagined when it is stated that it overcame *he pussie's 
love of locality. A similar apparatus, with one conductor laid along the 
rail, and the other on top of a board fence, caused the puss to jump about 
three feet in the air, and with a mighty spit and bristled tail challenged 
the mysterious enemy the instant of landing—on her feet, of course. 
This summary dealing with animals may seem vindictive, but they do 
much for our discomfort ; and in the words of the youth scratching his 
head, '' They began it first." 


AT A RECENT MEETING of the Buda-Pesth Society of Natural 
Science, Prof. Than (a member of the committee appointed to investigate 
theatre fires) spoke on the danger of ordinary gas, and the means of 
reducing it. From experiments, he was of opinion that gas was not 
dangerous so long as it occupies less than 5 per cent, of a given space ; 
between 5 and 12 per cent. it begins to be ignitable, and at 29 per cent. 
the danger of explosion is present in high degree. He has improved 
Anselm's apparatus (which, acting on the principle of diffusion, causes an 
electric bell to ring as soon as a certain quantity of gas is present), so that 
even I-2 per cent. of escaped gas causcs loud ringing. Another ingenious 
arrangement shows the actual percentage quantity of escaped gas, while a 
control-manometer, which Prof. 'Than has used several years in his labora- 
tory, reveals the place of escape of the gas. 
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PARIS CORRESPONDENCE. 


PARIS, January 11 1883. 
To the Editor of the Electrician. 
EAR Sir— Having lately had the opportunity of visiting both Italy 
and Spain in connection with electric lighting, I thought that a 
few remarks on the general aspect of the electrical industries in these 
countries would be of interest to your readers. In the first place, I visi- 
ted Turin, where a most cordial reception was accorded me by Messrs. 
Engel & Bracchi, two enterprising gentlemen, who have introduced into 
Italy the Otto gas engine, with much success, and who are now exerting 
every effort to popularize the electric light. They have lately installed 
in a cotton factory at Turin, a Weston dynamo machine, and 10 Weston 
lamps; and judging from remarks made (on the first night of lighting 
up), both by the directors and operatives, there is no doubt that the Wes- 
ton apparatus is as much appreciated in Europe as it is in America. 

I also noticed that one of the most prominent stores at Turin was lit 
up with splendid effect by 36 Maxim incandescent lamps, the current being 
supplied by a Siemens alternating machine, driven by an Otto 8 horse- 
powe: gas engine. On the intermediate shafting in this installation, was 
placed a crum, fitted with powerful springs, which were arranged to act 
on the shaft in such а way as to keep its speed regular, and not liable to 
the pulsations of movement as are produced by nearly all gas engincs 
when worked upto their full power. This arrangement worked fairly 
well; but for perfectly regulating an unsteady supply of electric current, 
there can be no mechanical arrangement that can compete for efficacy 
with the placing of a few accumulators in derivation from the main 
circuit. 

The railway station at Milan is lit up, both inside and out, by 6 large 
Siemens lamps ; each lamp has a separate generator, and the 8 Siemens 
machines (2 being used as exciters for the rest), are driven from 2 20 horse- 
power Otto gas engines, placed in the station. Messrs. Burgen and 
Edison are also busy at Milan ; and although electric lighting, on a large 
scale, is not so far advanced as it is elsewhere, yet one is much struck by 
the energy and enterprise of a few individuals who are leaving no stone 
unturned to popularize this new business. I may mention that Messrs. 
Engel & Bracchi, of Turin, are contemplating to utilize, by means of 
electricity, the immense water power that flows through Turin, and 
which is kept always at the same level by the municipality of the town. 
Their project is to place turbines and dynamos at different stations along 
the river, and wherever light or power is required in the city they will 
dispose a sufficient number of Kabath accumulators. If this project is 
carried out, it will demonstrate one of the most practical and valuable ap- 
plications of accumulators, which are now attracting so much notice, and 
without which, no electric light installation will be considered as com- 
plete. 

At Barcelona the electric light industry is on a firm and solid basis; 
and this is due to the existence of the Sociedad Espagnol d'Electricidad, 
of which M. Cuadros is the president, while M. Ziffra fills ably the post 
of engineer. I have no doubt that the success which attends all the un- 
dertakings of this company, is due, in a great degree, to the indefatigable 
energy and ability of their engineer. Their factory is in full working 
order, and among other things, they manufacture Gramme dynamo ma- 
chines of several types, Gramme arc regulators, Maxim incandescent 
lamps, and before I left they had commenced the manufacture of Kabath 
accumulators. From this factory they also supply the current for 15 
Gramme regulators, which light up the whole length of the quay ; these 
are driven from 3 5 light Gramme machines, Two of the principal 
cafés are also lit up respectively by 88 and 96 Swan lamps, and the in- 
stallation at the Café del Oriente is very complete, and comprises the fol- 
lowing: For the general lighting of this café there are 96 Swan lamps, 
which are arranged in 8 series of 12 lamps, in derivation in each series, 
while the 8 series are connected up in tension. The generating machines, 
for supplying the necessary current are 2 Gramme 5 light machines, coupled 
together for tension, and running at a speed of goo revolutions per minute, 
which gives them about 250 volts each. The total resistance of the wire 
circuit is about ro ohms, while each lamp has about Co ohms cold, and 
requires I.4 to 1.6 ampéres. То this installation has lately been added 


70 Kabatn accumulators, which are placed in the cafe, and find themselves 
in a derivation from the main lighting current. By this means they act 
as a regulator on the main current, and at the same time become charged, 
so that in case of accident there is always a reserve force of electricity to 
fall back on. By means of a commutator, the garcon at the café can at 
any moment, in case of accident, put the accumulated charge of the accu- 
mulators in connection with a circuit of 16 50 candle power Maxim lamps, 
and thus avoid any scare. 

I think it is easy to predict that electric accumulators will shortly 
make a greater stir in electrical affairs than did the first practical introduc- 
tion of incandescent lamps. 

I remain, gentlemen, respectfully yours, 
CHARLES W. FARQUHAR. 


SHELBYVILLE, IND., January 11, 1883. 
Wilkams & Co. - 

Gents :— Noticing an article, in the current ELECTRICIAN, on ‘‘Under- 
ground Cables,” the subject of proper material to be used suggested, 
Wood, as being, under certain processes, made not only water-tight, but 
non-conducting. I have a process of making wood pipe, any size, that I 
am sure would be preferable to metallic pipe, for cheapness, lightness, 
and thoroughly water-proof, and can be furnished in lengths to suit, 
twenty, thirty, fifty, to one hundred feet long. Тһе materials are soaked 
in boiling asphaltum, and all moisture driven out by this mode of manufac- 
ture. The process of making is, a mandrel, of required size and length, 
is covered with a thin veneer of wood, sawed just at joint, and a narrow 
strip of veneer wound around from end to end spirally, with the second 
narrow strip wound in the opposite direction by turning the mandrel. 
The wood first being subjected to boiling asphaltum, driving out moisture, 
and makigg the strips pliable and perfectly waterproof. A company will 
soon be formed for its manufacture. 

If not too much trouble, please give this a notice in your valuable 
journal. 

H. M. 


ELECTRIC UNITS. 


ЯВ following is a synopsis of the resolutions adopted by the Inter- 
national Conference held in Paris, last October, for the purpose of 
fixing electric units :— 


I. ELECTRIC UNITS PROPER. 


Resolution 1.—The Conference holds, that in the nomenclature. adopted 
hitherto, there does not as yet exist that perfect agreement which is neces- 
sary to fix the numerical value of an ohm in the column of mercury. 
Further searches are, therefore, required. Without wishing to set forth 
any opinion on the different methods which have not yet been definitely 
tested by experience, the Conference looks upon the suhjoined methods 
as more particularly calculated to yield very accurate results, viz :— 
I. The induction of a current upon a closed circuit (Kirchoff's method) ; 
2 The induction by the earth (Wilhelm Weber's method); 3. The 
amortization of movable magnets (Wilhelm Weber’s method); 4. The 
instruments of the British association; 5. Lorenz’s method. On the 
other hand, it is desirable that the quantity of heat set free by a current of 
common intensity, should once more be determined, for the purpose both 
of controlling the value of the ohm, and of fixing the mechanical equiva- 
lent of heat more accurately. 


Resolution 2.--Тһе Conference calls upon the French government to 
adopt the necessary steps to enable one and the same standard, or several 
standards of resistance, being placed within the reach of those engaged in 
theoretic investigations, so as to render comparisons easier. 


Resolution 3.— The Conference holds, that as soon as the results of the 
various searches that have been made shall agree with one another, within 
one-thousandth, this approximate accuracy shall be considered near 
enough to determine the value of the standard of resistance for practical 
purposes. | 
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Resolution 4.— The Conference calls upon the French government to 
Place itself in communication with the other governments, represented at 
thc Conference, in order to induce each of these, by reason of the im- 
portance and urgency of a practical solution, to adopt such measures as 
may be calculated to encourage further inyestigations on the part of sub- 
jects of such governments, with a view to the accurate determination of 
electric units. 


2. ELECTRIC CURRENTS AND LIGHTNING CONDUCTORS. 


Resolution І —The Conference expresses a wish that all the govern- 
ments, represented at the Conference, should encourage regular and con- 
tinuous observations of atmospheric electricity. 

Resolution 2.—'The study of storms ought, in the opinion of the Con- 
ference, to be extended over all countries. 

Resolution 3.— The Conference holds, that, in each country, certain 
portions of the general telegraphic system, however small such portions 
may be, should be set aside exclusively for the study of terrestrial 
currents. 


3. DETERMINATION OF A STANDARD OF LIGHT. 


The Conference, finding that previous investigations have given rise to 
a hope that the light produed by incandescent platina may eventually 
yield an absolute standard, holds that such researches should be con- 
tinued. 

As a secondary standard for general use, the Conference recommends 
the Carcel lamp, which, as a vehicle of verification, was invented by 
MM. Dumas and Regnault. Candles also may be used if sufficient care 
be taken to insure absolute identity in their composition, form, construc- 
tion, and consumption. In the case of minute observations, and for 
certain practical applications, g, in lighthouses, the comparison of the 
various lights is to take place by means of an analysis of their various 
constituent elements. 

The Conference presses the decision, arrived at by the Congress of 
1881, laying down the rule, that in determining an electric focus, and 
generally any focus from which a radiation is to take place in different 
ways in the various directions, the formula of that focus, that is to say, 
the relation that exists between the intensity of the light, and the direction 
of the rays, shall form an essential element. 


PHOTOMETRIC STANDARDS. 


HE standard of light in use in France, is the Carcel burner, which is 

a light produced by burning in one hour 42 grammes of refined 

colza oil. the flame being 40 millimetres high. The following are the 
rules laid down by MM. J. B. Dumas and V. Regnault in their method 
of checking the lighting power of gas :—In England, the legal unit of 
light is that produced by a spermaceti candle, six to the pound, burning 
120 grains per hour. The Carcel burner is equal to 9.5 candles. In 
Germany also, candles are used as standards of light. A paraffine candle, 
20 millimetres in diameter, burning with a flame of 5 centimetres in 
height, is the unit adopted. A Carcel burner is equal to 7.6 of these 
paraffine candles. There are two other standards of light, but these are 
more particularly intended for photometric comparisons with the electric 
light, the foregoing standards being too weak for that light, and varying 
from it too much in regard to shades of color. The two special standards in 
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ELECTRIC LIGHT IN GERMANY. | 


T Berlin, some perplexity has arisen with respect to the lighting the 
interior of the Opera House by means of electricity, which the au- 
thorities have come to look upon as, by far, the best wav of lighting a place 
of that kind. The police would never think of allowing a steam engine, 
or even a gas motor, for working the lamps, to be pat up inside the build- 
ing. The captain of the fire company holds, that it would be equally 
dangerous to put up the machinery in the property shop in the Behren- 
strasse. It has now been proposed to turn the water power, of what 
used to be Werder’s mills, to account, for working the electric machinery 
which is to light up the two Court theatres. In the Wilhelmstrasse, the 
experiments with Edison's incandescent lamps were discontinued on the 
last day of last year. The machinery is to be used in the Academy of 
Arts for the lighting of the exhibition of antique pictures and other works 
of art, to be held there in connection with the forthcoming silver wedding 
of the Crown Prince and Princess of the German Empire. In the Koch- 
strasse, from the Markgrafenstrasse to the Friedrichsstrasse, 20 of Sie- 
mens’ incandescent lamps have lately been put up by way of experi- 
ment. Each of these lamps has 120, in lieu of what used to be 17-candle 
power ; and the force required for working 20 lamps, amounts to from 15 
to 20 horse-power. At Munich, a certain engineer, Herr Landes by 
name, has petitioned the municipality for leave to put up an electric cen- 
tral station with hydraulic machinery for the whole of the Isar Bank. 
He expects to derive 360 horse-power from the use of the water, which 
power he proposes to turn to account for lighting the Royal Court Thea- 
tre, the Residence, and the Maximilianstrasse. A committee has been 
appointed by the Municipality to ascertain whether it would not be more 
advisable for the town to take charge of the matter on its own account. — 
Ironmonger. 


UNDERGROUND TELEGRAPHS IN GERMANY 


N the German Empire the length of the telegraph lines, above ground, 

has risen, since 1879, from 29,944 to 35,243 miles, which does not 
include the urban telephone lines. As regards the extensive subterrane- 
ous telegraph net, created since 1876, its length, at the end of March, 1879, 
amounted to 1.545 miles, with 10,402 miles of conduits; at the end of 
last March it had been increased to 3,399 miles in extent, with 23 252 
miles of wire. This shows an increase of 1, 154 miles in the length of the 
lines, and of 12,850 miles in that of the circuits. The following is a list 
of the 20 lines, of which the underground telegraph net of the German 
Empire is composed :—1, from Berlin, 24 Halle, to Frankfort-on-thc- 
Main and Mayence ; 2, from Frankfort-on-the-Main to Strasburg (Alsace); 
3, from Strasburg to Metz; 4, from Berlin, 2/4 Magdeburg and Hanover, 
to Cologne, and thence to Aix-la-Chapelle ; 5, from Cologne, vid Cob- 
lentz and Treves, to Metz; 6, branch line from Halle to Liepzig ; 7 
branch line from Cologne to Barmen ; 8, connecting line between Cob- 
lentz and Mayence; 9, from Berlin to Dresden; 10, from Berlin to 
Hamburg (cable 1) ; 11, same circuit, second cable; 12, from Hamburg 
to Kiel ; 13, from Hamburg, 274 Bremen and Olsenburg, to Emden ; 14, 


question are not supplied by flame, but by an incandescent piece of plati- , branch line from Hamburg to Kuxhaven ; 15, from Bremen to Bremer- 
-na. The first is the Schwendler standard, in which a thin piece of platina | haven ; 16, from Sande to Wilhelmshaven; 17, from Berlin, vid Stettin, 
is brought up to white heat by an electric current of a specific and con- Köslin and Danzig, to Königsberg; 18, from Berlin, vid Küstrin and 
stant intensity passing through it. The second is the Violle standard, Posen, to Thorn; 19, connecting line between Thorn and Danzig; and 
which was laid before the Congress of Electricians іп 1881. It consists 20, from Berlin, 274 Frankfort-on-the-Oder and Glogan, to Breslau. 
in the light produced by a surface of 1 square centimetre of pure platina, | The construction of these lines occupied, altogether, fifty-eight months, 
kept up to the melting point, and consequently, at an absolutely constant | and the cost amounted, roughly, to 1,500,000/, The subterranean sys- 
temperature. tem connects 221 towns with one another, amongst which are to be found 
"espere o all the most important centres of commerce, and all the principal fortress- 
— — SOME YOUNG MEN, wishing to experiment with the physiological es situated within the province of the Imperial Telegraph Management; 
effects of the arc lighting current, ran the wires of a thirty-light dynamo all the principal river-beds of that province are also crossed by these lines, 
through a trap which contained a live rat. The dynamo was started, | which have added immensely to the safety of the telegraphic communica- 
and when the rat happened to stand on both wires, the cross current not | tions within the Empire, as has now been shown by several years’ ехрс- 
only killed, but burned the rat. rience. 
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SPARKS. 


— THE Н?а”/4 calls the gas-meter a mechanical Ananias. 


—— THE ELECTRIC RESISTANCE of IOO yards of No. 8 iron wire 
is, roughly 1 ohm. 


—— THE DEATH Is announced of Karl Winter, the well-known 
electrician. He died at Vienna, on December 7th, last. 


—— SOME OF THE sugar planters at the Sandwich Islands, are now 
cutting their sugar cane at night, by the aid of the electric light. 


—— A ROCHESTER PAPER states that the Brush Electric Light Com- 
pany, are expecting to transmit electricity, on a large scale, at the lower 
falls of that city. 


—— A “GRAVEYARD ELECTRIC ALARM Co.," is organizing in Cin- 
cinnati, to detect any disturbance of the remains, whether from re- 
turn to life or from ghouls. 


EXPERIMENTS WITH THE telephone were made at Boston, on 
January 14th with various lines reaching to Togas Springs, Maine. Con- 
versation was easily carried on over 230 miles of wire. 


—— BESIDES THE UTILIZATION of small incandescent lamps as orna- 
ments for fairies, &c., several of the London theatres are abolishing the 
lime-light apparatus, and using arc lights, fitted up much in the same way 
as they are on board men-of-war. 


---- М. МАКСЕІ. DEPREZ explains, that in his Miesbach experiments, 
the 60 per cent. referred only to the electrical effect; the power actually 
transmitted for industrial purposes, was 25 per cent., in the first, and 30 
per cent. in the second experiment. 


—— Cor. J. C. MCLAUGHLIN, of the Florentine Hotel, Cincinnati, 
has just patented an electric alarm bell,to be fixed in each hall of a 
hotel, which, upon notice of fire reaching the office, whoever is in charge 
may, by simply touching a button, set it going and create a noise through 
out the building that might awaken the dead. 


—— On JANUARY IITH, a fire was discovered in a house in Boston, 
and itis the opinion of legal gentlemen, that the city is liable for the 
damages, because the notice over the fire alarm box stated, that the key 
was kept in a house which was torn down three years ago, and much 
delay was caused by the search for the person who had charge of the 
key. 


—— THE GLASS GLOBES, hitherto used to moderate the intensity of 
the electric light, diminish the light to a large extent, seldom less than 50 
рег cent. (according to Sprechsaa/). A French paper has recommended 
the use of globes, etc., made of spun glass for the purpose. Experi- 
ments proved that such did not absorb more than 25 per cent. of the 
light. 


—— AT THE GAS EXHIBITION, at the Crystal Palace, in London, 
there is a great collection of all the best systems of impreved gas lighting. 
Mr. Sugg exhibits an immense standard lamp of 1000 candle power, and 
a series of suspended lanterns of 600 candle power. There are similar 
great gas lights by Bray, Siemens, and others, which are submitted as 
competitors against the electric-arc lights. 


——— A DESPATCH FROM Norfolk, Va., January 24, says: “Тһе 
steamer Snowdrop will leave for Hampton Roads to-morrow morning to 
lay the cable, and carrying a lot of spars and other apparatus made at the 
yard for the torpedo experiments, which are to take place under the super- 
vision of Lieutenant Graydon. The system is in the order of an endless 
chain, to which the torpedoes are attached. This cable is kept in motion 
by a small portable engine, and as a vessel goes over it, the torpedo is 
гей by electricity. The cable will be laid from Fortress Monroe to the 
hip Raps. 


M. DE CHANGY, one of the first electricians who attempted to 
manufacture incandescent lamps im vacuo, about twenty years ago, has 
constructed a small model for demonstration. The carbon is rectilinear, 
which permits a very small length to be given to it. It is to be lighted 
with bi-chromate of potassium elements. In his former attempts, M. de 
Changy advocated very small carbons cut in the graphite from the retorts. 
Now his fibres are carbonized according to the common practice. 


—— SOME INTERESTING EXPERIMENTS have been recently made on 
French railways with an electric alarm, invented by M. Mors, forewarn- 
ing the approach of trains. This ingenious, though simple apparatus, 
consists of a box filled with mercury, which is placed under the rail at 
any desired distance from the signal bells. In consequence of the vibra- 
tion, when a train is passing, the mercury contained in the box is much 
agitated, and makes an alternating connection with the wires, which are in 
communication with the bells. 


—— ELECTRICAL ENGINEERING. At Tuít's College, near Boston, a 
new course in electrical engineering has been established. The course is 
under the supervision of Prof. A. E. Dolbear, one of the pioneers of the 
telephone, and eminent for his electrical inventions. "This department 
embraces instruction in wood and metal work at the vise and lathe, prac- 
tice in running the steam engine, and an extensive experimental course, 
with electric and acoustic apparatus, with special reference to the applica- 
tion of telegraphy, telephony, and electric lighting. 


— THE NEW YORK Z7?ióuse, of January 24, says, that the large 
iron building on the north side of Liberty Street, between Broadway and 
Nassau Street, has been purchased by the United States Electric Light 
Company, for $285,000. The United States Illuminating Company, which 
has charge of the company's business in this city, will remove its office 
into the newly purchased building, as the present quarters in Chambers 
Street, are too small for its largely increased business. Тһе manufactory 
of the United States Electric Light Company will remain at Newark. 


—— THE BARK GEMSBOK, which arrived at New York, December 
27, 1882, from Auckland, reports that on October 9, at 4 P. M., while 
running in a south-west gale, and during a thick snow squall, a ball of fire 
passed over the ship, injuring F. Olsen, mate, in both wrists ; Charles 
Blumberg, at the wheel, in both wrists; and Herbert Makely in the head; 
breaking both gunwales, and ripping the planks from the stern of the 
starboard boat, and exploding about twenty yards from the ship, with a 
loud report, sparks flying from itlike a rocket. There was no lightning 
or thunder at the time. 


—— A SIMPLE GALVANOMETER, free from all magnetic actions, is de- 
scribed by M. Dubois in a letter to Za Lumière Electrigue. It is based on 
Joule's law, and is merely a Breguet thermometer, the spiral of which is 
formed of a fine strip of platina and zinc, or of platina and iron, which is trav- 
ersed by the current to be measured. To compensate variations of ex- 
terior temperature, the spiral traversed by the current is suspended by 
means of a second quite similar spiral turning the opposite way. The 
first spiral has a pointer near its lower end, which end dips in a mercury 
cup, while an annular cup of mercury serves for the upper contact (the 
current passing half up one support then down the slip. The sensibility 
of the instrument increases with the intensity of the current. 


—— RECENT EXPERIMENTS by Prof. Kohlrausch, of Germany, lead 
him to the result, that silver chloride, bromide, and iodide conduct elec- 
tricity, at temperatures above their melting points, much better than the 
best-conducting sulphuric acid (that is, the best-conducting liquid con- 
ductor at ordinary temperature) The chloride conducts best; the 
bromide comes next; then the iodide. The resistance of silver chloride 
and bromide increases very much and quickly in solidification of the sub- 
stances; and on cooling to 20°, it rises to more than a million times the 
initial value. Iodide of silver, on the other hand, does not alter in re- 
sistance in solidifying; but first shows a rapid increase of resistance at 
145°, the temperature at which it passes from the amorphous into the 


crystalline state. 
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—— AT THE LAST WINTER conversazione of the Royal Microscopical 
Society, London, great interest was manifested in an exhibition of the 
electric light applied to microscopical illumination. The arrangement 
was the device of Mr. C. H. Stearn (who exhibited it', and consisted of 
two minute Swan incandescent lamps, one applied beneath the stage and 
the other above, for opaque objects The lamps were so small that they 
could be brought quite close to the object, and the illumination they 
afforded was very brilliant A small battcry was used with the lamp. 
Mr. Stearn is experimenting with the view of using a small dynamo, 
driven by clockwork, so as to get rid of the inconvenience attendant 
upon the battery. He proposes to read a paper on the subject at the 
next meeting of the society. 


—— Mr. WILLIAM MARTIN, of the Western Union Telegraph Co., 
and one of the oldest and most noted telegraphists of this country, died 
in Boston, on the 4th of January. The Boston Herald, in referring at 
some length to Mr. Martin's death, says, ‘‘ that his career was part of the 
history of telegraphy in America; that from the little company of nearly 
half a century ago, he came down on the surface of amalgamations and 
consolidations to the great and powerful organization known all over the 
world—that he was a warm friend of Prof. Morse, the inventor of the 
telegraph, and when the latter was in Boston, he never failed to call on 
him—that though he was immensely popular with the general public, with 
whom he had dealt so many years, yet his kindly qualities were best known 
to those with whom he was daily associated." The same paper states 
that leading representatives of the Western Union Co., the Gold & Stock 
Telegraph Co., the Rapid Co., the Mutual Union Co, the Merchants 
Dispatch Co., the Cunard Line, and gives the names of many prominent 
business men of Boston, who paid their final tribute of respect to Mr. 
Martin's memory. 


—— ONE OF THE PIONEERS in the modern applications of electricity, 
who lived in the quiet city of Salem, Mass., was very much troubled by the 
boys, who would ring his front door bell, which was so conveniently near 
the sidewalk, that few boys could resist the temptation after dark. 
After patience had ceased to be a virtue, our scientific friend made a 
special bell knob, in which two highly ornamental rings connected with 
the poles of a powerful battery. The connections were made after dark, 
and soon a ring was heard, coupled with cries of fright and pain, 
from the front door, where a youth was trembling with his hand 
contracted upon the knob, so that he could not release his hold. After 
the current was switched off, and the boy likewise, the trap was set for a 
fresh victim. Soon very harsh language, in a base voice, was heard ; 
but this time it was the clergyman on a pastoral call. There was 
some talk of a church trial, but the only notice ever taken of the matter, 
was by a boy's debating club, who announced a public debate on the topic, 
“Is swearing ever justifiable,” and invited the reverend gentlemen to open 
in the affirmative. 


— THE Comptes Rendus says, that in 1826, M. D. Colladon pub- 
lished an account of disturbances of his galvanometer by a storm, which 
was so far from Paris that no clouds were visible within 30 degrees of the 
zenith. Peclet, in his Traité de Phisigue, gives а note upon Colladon's 
observations, in which he says: ''During a storm the needle of the gal- 
vanometer is in continual motion; each flash is immediately followed, some- 
times even preceded, by a sudden change even in the direction of the 
deviation, or by a violent increase. In some cases the deviation passes 
instantly from the positive to the negative maximum, or inversely; these 
effects continue even when the flashes are two or three leagues off, pro- 
vided the air is very damp and the sky covered with clouds." Іп 1879 
M. René Thury, son of a professor in the University of Geneva, 
stretched a copper wire, horizontally, between two houses, at the height of 
the roofs, and communicating with the earth by means of water pipes. 
Two telephones were connected with the wire, one of which had a resist- 
ance of 4.5 ohms. In every thunder storm the flashes of lightning have 
always been accompanied by a very characteristic crackling in the tele- 
phones. This noise is heard at the same instant that the flash is seen, 
whatever may be its distance, and results, consequently, from the induc- 
tion of the distant discharge upon the wire. Every flash which is visible 
to the eye is heard in the telephone, even when it is so distant that there 
is no audible thunder. 


—— IN THE SYSTEM of electric illumination of trains, recently adopted 
on the Eastern railway of France, there is a Gramme machine (driven by 
the locomotive) and accumulators. M. Tommasi has introduced an au- 
tomatic interrupter," the action of which is to break all communication 
between the Gramme machine and the accumulators, when the speed of 
the train descends below the normal Further, if the lamps are lit at 
such a time, or when stoppage occurs, the automatic apparatus substitutes 
the accumulators for the machine, or reciprocally, the moment of change 
is not perceptible. When the train is running without the lamps being 
lit, the Gramme machine charges the accumulators exclusively; when the 
train is lit, the machine feeds both the lamps and the accumulators. It is 
only when the illuminated train slackens speed or stops, that the accumu- 
lators supply the current required by the lamps, and this is restored when 
the train has resumed its normal speed. Thus the accumulators are not 
so cumbrous as if they had sufficient capacity to feed the lamps during the 
whole journey. There is a Swan lamp in each compartment. The train 
is lit by the guard on entering a tunnel. The cost for an ordinary train 
of 36 lamps is about I2 francs a day, whereas the lighting with oil cost 
36 francs and was very imperfect. 


—— A LETTER, RECEIVED from an officer of the United States steamer 
Alaska, gives an interesting account of a meteor, which was seen from the 
ship on the evening of December 12, 1882, a few minutes after sunset, in 
lat. 38° 21', lon. 134° 7. The sun had just sunk clear, leaving the 
lower sky streaked with gorgeous tints of green and red, while the new 
moon gave out a strange red light, of wonderful briiliancy. All at once 
a loud, rushing noise was heard, like that of a large rocket descending 
from the heavens with immense force and velocity. It was a meteor, and 
when within 10? of the horizon it exploded with much noise and flame, 
the fiery fragments streaming down into the ocean like great sparks and 
sprays of fire. The most wonderful part of the phenomenon followed, 
for at the point in the heavens where the meteor burst, there appeared a 
figure like the shape of an immense distaff, all aglow with a bluish light of 
intense briliancy. It kept that form for perhaps two minutes, when 
it began to lengthen upward and gtow wavy and zigzag in outline, caused 
by the action of the wind, and gradually diminishing in breadth until it 
becamea fine, faint spiral line at its upper end, dissolving into the fast 
gathering clouds the meteor seemed to have evoked. It remained for 
about ten minutes, when it began to fade, and finally disappeared at 5.11 
o'clock. 


BUSINESS NOTICES. 


N a young man having a thorough scientific educa- 
tion, with a knowledge of electricity and some experience —a 
situation with an electric light company, where he can learn thoroughly 
and practically the duties of an electrical engineer. Best of references. 
Address J., 114 East 22d St., New York. 


WE are in receipt of the current number of American Progress 
which contains extended notices of Courtenay & Trull s gelatinized 
fibre, Faure's accumulators, and the Cumming periphery contact disc- 
electrodes. Parties desiring information, in regard to the latter invention, 
should address Cumming & Binkerhoff, 219 E 18th Street, and receive 
their eight-page illustrated descriptive circular. 


D»? every Electrician and Student of Electrical Science should 

have. ALLISON'S DICTIONARY OF ELECTRICITY AND ELECTRICAL 
AND TECHNICAL TERMs, with numerous Illustrations of the Newest 
Electrical Inventions and Apparatus. 12mo. cloth, 192 pp. Price $2 оо 
post paid. Also, ALLiS^N's WEBSTER’s COUNTING HOUSE DICTION- 
ARY AND DICTIONARY OF ELECTRICITY. Cloth, 12mo. 576 pp. “00 
Illustrations. Price $3 00 post paid. 

This is the most instructive and comprehensive dictionary, as well as 
the newest and best revision of Noah Websters Counting House 
Dictionary ever offered to the American people. It is besides, the only 
dictionary of electricity, electric motors, dynamos, &c., in the world, and 
covers the whole subject, now so interesting to every ay, in the United 
States (or elsewhere), of Electric Lighting, Telephones, Telegraphy, &c. 
For either, or both, of the above works, address the publishers, 

WM. J. ALLISON, Tribune Building, N. Y. 
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PATENTS FOR DECEMBER, 1882, AND JANUARY, 1 1883. $70,781 


270,551 


270,639 
210,718 
270,135 


977,779 
270,780 


—— 


DECEMBER 26th. 


Electric Current Meter. A. Bernstein, Boston, Mass. 

Electric Machine, Dyname. E. Thomson, New Britain, Conn. 

Electric Machine, Dynamo. E. Weston, Newark, N. J. 

Electric Machine Regulator, Dynamo. H. S. Maxim, Paris, France. 

Electric Machine Reznlator, Dynamo. E. Thomson, New Britain, Conn. 

Electric Safety Apparatus for theatres, and other buildings. C. A. Mayr- 
hofer, Vienna, Austria-Hungary, 

Electrical Conductors, Conduit for. W. B. Eltonhead, Philadelphia, Pa. 

Insula:in : Wires. L. H. McCullough, Richmond, Ind. 

Lamp, Elec: ric Incandescent. E. Weston, Newark, N. J. 

Lamp Ilo!dcr, Incandescent Electric. E. Weston, Newark, N. J. 

Lamps, Apparatus for Suspending, Raising, and Lowering Electric. C. 
C. Jennings, Buffalo, N. Y. 

Lamps, Suspending and Circuit Controlling Mechanism for Arc. F. 
Weston, Newark, N. J. 

Medical Induction Coil, Electro. J. Kidder, New York, N. Y. 

Telegraph and Telephone Cable. J. Speicher, New York, N. Y. 

Telegraph Printing. W.J. Burnside, Hilcot Court Road, Lower Norwood, 
County of Surrey, England. 

Telcgra,.b Transmitter, Electric. E. M. Hamilton, New York, N. Y. 

Telephone, Speaking. G. A. Fitch, Oakland, N. Y. 

Rheostat. E. Weston, Newark, М. J. 


` JANUARY 2nd. 


Time Detector, Watchman's Electric. J. E. Richards, Cedar Keys, Fla. 

Time Pieces, Electric Synchronizing Apparatus for. J. Hamblet, Brook- 
lyn, N. Y. 

Vehicle, Electric. J. R. Finney, Pittsburg, Pa. 

Annunciator, Oral. J. Ireland, Cleveland, Ohio. 

Burglar Alarm, Electric. C. T. Jackson, New York, М. Y. 

Electric Machine, | ynamo. А. Chertemps, and L. Dauden, Paris, Franco. 

Electric Motor. W. L. Silvey, Castleton, Ind. 

Electric Wire Cable. J. Mackintosh, Philadelphia, Pa. 

Insulator for the Suspension of Electrical Wire Conductors. P. Higgs 
and W. Courtenay, New York, N. Y. 

Lamp, Electric. C. A. Hussey, New York, N. Y. 

Lamp, Electric arc. C. A. Hussey, New York, N. Y. 

Lamp, Electric-arc. C. A. Hussey, New York, N. Y. 

Mallet, Electric. J. R. Finney, Pittsburg, Pa. 

Telephone, Electric. II. B. Porter, Chicago, III. 

Telephone Tranemitter and Receiver. J. H Rogers, Washington, D. С. 

Telephonic Transmitter. G. E. Shaw, Chicago, Ill. 

Thermostat, Electric. T. Reeve, Brooklyn, N. Y. 


JANUARY 9th. 


Car Brake, Electrical. А. 8. Parsons, Huntington, W. Va. 

Clocks, Electrical Control for Pendulum. R. W. Willson, New Haven, 
Conn. 

Coupling for Wires and Eloctric Conductors. H. F. Pumphrey, Fair- 
fiela, Iowa. 

Electric Cable. W. W, Jacques, Boston, Mass. 

Electric Light. H. A. Seymour, Washington, D. C. 

Electric Machine, Dynamo. J. Lewis, Chicago, Ill. 

Electric Machine, Dynamo. J.J.and T. J. McTighe, Pittsburg, Pa. 

Electric Machines, Apparatus for Cooling the Armatures of Dynamo 
P. H. Van der Weyde, New York, N. Y. 

Electrical Currents, Device for Controlling. C. J. Van Depoele, Chicago. 
III. 

Lamp, Electric-arc. P. R. Allen, Victoria Works, Belvedere Road, C un y 
of Surrey, England. 

Lamp, Electric-arc. S. Marti: and J. F. Richards, Pittsburg, Pa. 

Lightning Rod. J. H. Brandon, Chicago, Ill. 

Magneto- electric Machine. A. Millar, Glasgow, Scotland. | 

Railway, Automatic Electric. E. N. Dickerson, Jr., and С. G. Curiis, New 
York, N. Y. 

Telephone Exchange System. C. A. Randall, New York, N. Y. 

Telephone Switch. T.J. McTighe, Pittsburg, Pa. 

Telephone Switch. 'T. A. Watson, Everett, Mass. 

Telephonic Circuit. J. M. Stearns, Jr., Brooklyn, N. Y. 

Voltaic Battery, Portable. J. Mackenzie, Osnaburgh St., County of 
Middlesex, England. 


JANUARY 16th. 


Clock, Electric Alarm. J. І. Conklin, Jr., New York, N. Y. 

Electric Battery, Secondary. W. K. Freeman, Brooklyn, N. Y. 

Electric Lighting for Railway Trains, System of. C. E. Buell, New 
Haven, Conn. 

Electric Machine, Dynamo. 

Electric Machine, Dynamo. 


W. P. Freeman, New York, N. Y. 
W. P. Freeman, New York, N. Y. 


Electric Machines, Armature for Dynamo. W. P. Freeman, New York, 
N. Y. 

Electric Machines or Electric Motors, Armature for Dynamo. W. K. 
Freeman, Brooklyn, N. Y. 

Electric Storage and Supply, System of. C. E. Buell, New Haven, Conn. 

Galvanic Ba:tery. G. Scrivanow, Paris, France. 

Lamp, Electric. W. F. Jobbins, East Orange, N. J. 

Lamp, Electric-arc. G. W. Beardalee, Brooklyn, М. Y. 

Lamp, Electric-arc. C. A. Husecy, New York, N. Y. 

Railway Signaling, Electric Ci:cuit for. G. Westinghouse, Jr., Pitts 
burg, Pa. 

Telegraph Key. E. A. Edwards, Cincinnati, Ohio. 

Telegraph Key. W. D. Farren, Boise City, Idaho. 

Telegraph, Mechanical Speaking. A. M. Rosebrugh, Toronto, Ontario, 
Canada. 

Telegraphs, Perforator for Automatic. T. M. Foote, Brooklyn. N. Y. 

Telegraphic Apparatus. W. L. Hunt, Port Hope, Ontario, Canada. 

Telegraphy. T. M. Foote, New York, N. Y. 

Telephone Transmitter. W. A. Crawford, San Antonio, Texas. 


BUSINESS ADDRESSES. 


270,777 


270,794 
270,103 
270, 806 
270,725 
270,676 
210,867 


270,767 
270,053 
270,848 


$70,714 
$10,074 
270,775 
270,758 


Behr & Zahn, Manufacturers of Electrical and Telegraph Instruments, 
Battery Supplies, 108 Liberty Street, New York. 

Burnap, W. Н. Davis & Kidder's Electric Machines, 269 West 27th Street, 

New York. 

Dow, George ©. Telegraph and Telephone Poles; Pins and Brackets, 
painted and plain, North Epping, N. H 

Edson's Speed & Pressure Recording & Alarm Gauges, for Steam Dynamo- 
machines, indispensable for safety & economy, office 91 Liberty St., N.Y. 

Fairman, James F. Telophone, Telegraph, and Electric Light Supplies, 
Inventor's Institute, Cooper Union, New York City. 

Pearce & Jones, Telegraph and Electrical Instruments and Supplies, 
64 & 66 John Street, New York. 

Pride, Fraleigh & Kyle, Telegraph and Telephone Line Constructors, 
23 & 25 Dey St., N. Y. 

Wensel, A. C. Electro-plater—Gold, Silver, Nickel, Copper, Brass, 80. 
e j rente Street, New York. 
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HOLMES, BOOTH & HAYDENS. 


MANUFACTURERS OF 
SHEET BRASS, BRASS WIRE, RODS AN TUBING, COPPER RIVETS anv BURS, 


Pure Lake Superior Copper Wi Wire 


———« FOR ELECTRICAL PUR 


S INSULATED BELEOTRIC LIGHT ++ 


——: AND 1—— 


Patent “K K” Insulated Copper and Iron Wire. 


The Iron is Specially adapted for Telephone Use. 


No. 49 A ied dis ST., 


>EQUITABLE< 


LIFE ASSURANCE SOCIETY. 


OF THE UNITED STATES. 
No. 120 BROADWAY, New York. 


ә” 


Cash Assets, - -  $45,000,000.00 
Cash Income, over 10, 000, 000.00 
Cash Surplus, 10, 000, 000.00 


New Assurance іп 1881, 46, 189, 096.00 
(The Largest Business in the World.) 
Outstanding Assurance, 
$200,679,019.00 
Total amount paid policy- 
holders since the organi- 
zation of the Society, 


$61,912,031.00 


The policies written by THE EQUITABLE are short 
. simple and easily understood. They become 


INCONTESTABLE 


after three years from their issue, and such incontestable 
policies are payable immediately upon receipt, at the 
Society's office in New York of satisfactory proofs of 
death, and without the usual delay of sixty or ninety days. 
The Society has not a single contested claim on its 
books. 
For the facts explaining the success of this Society, and 
the results of maturing Tontine Savings Fund Policies, 
. apply to the officers and agents. 


H. B. HYDE, President. 


JAMES W. ALEXANDER, Vice-Pres. 
SAMUEL BORROWE, 2d Vice-Pres. 
WILLIAM ALEXANDER, Secretary. 
E. W. SCOTT, Supt. of Agencies. 


Мо. 506 COMMERCE Sr., 
PHILADELPHIA. 
Works at Waterbury, Conn. 


No. 18 FEDERAL ST., 
The Rubber бот) & Jewelry Co. 


ELECTRICAL SUPPLIES, 
33 MERCER ST., NEw YORK. 


MANUFACTURERS OF 


SHEET RUBBER, RODS, TUBING, &c., 


RUBBER HOOK INSULATORS, 
KEY KNOBS, SWITCH HANDLES, 
MAGNET COVERS, MAGNET HEADS, 
WINDOW TUBES, with HEADS, 
BATTERY CELLS, BATTERY SYRINGES . 
And Specialties of any Required Character. 


THE ELECTRICIAN’S VADE-MECUM. 
To the N. Y. Agent of the College of Electrical Engineering, 122 E. 26th St., V. P.: 

“t Your Dictionary of Electricity is an exceedingly good one; leaving 
out the old sealing wax, glass machine and amber experiments, and in- 
serting cuts with epigrammatic descriptions of the recent great electrical 
inventions, makes your work very valuable; and at the low price of three 
dollars, the edition ought to be sold at o ce. Nearly every electrical 
inventor and manufacturer in U. S. and Euro ope, will find a cut or a 
description of their invention or apparatus in it. 


W. R. POPE | 
ARC AND INCANDESCENT LIGHT. . 


THE 


United States Illuminating 00. 


90 Chambers St., New York. 


Sole Grantee of all Patents and Rights 
owned by 


THE UNITED STATES ELECTRIC LIGHTING C0., 


for the City of New York and vicinity. 


The Machines and Lamps manufactured for this Company are under 
patents of Maxim, Weston, Farmer and others, and 
comprise all the latest improvements in Electric Lighting. 

EUCENE T. LYNCH, 


= President. 
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Price 93. 15,. йө. Sh 


ttery, Book of Instruc- 
n Wire, Chemicals, and 
all necessary materials for 
operating. 
“Morse” Instrument alone, 
without battery, - - $3.00 


“Morse Instrament without 
battery, and wound with 
fine wire for lines of one 
to fifteen miles, - 3.75 


Cell of battery complete, - .65 


Morse“ Learners’ Instru- 
Boi АМТ ти. bat te гу, 
у mail 3.50 


( Battery өкінді be sent by mail.) 


The "Morse" > is a full sizc, well made, complete MORSE 
TELE GRAPH APPARATUS, of the latest and 
best form for learners, including handsome Giant Sounder ‘and Curved Key, 
and a large Cell of the best Gravity Battery, latest form. 
It is the best working set of Learners’ Instruments for short or long lines, from a 
few feet up to twenty miles in len, gth, yet offered. 


You are Sure of getting tho BEST THAT IS MADE if you select tho “MORSE.” 


Goods sent €. O. D. to all points if one-third of the amount of the bill is sent with thc order. Remit by 
Draft, Postal Money Order, or Registered Letter. l'avorable arrangements made with Agents everywhere. 


We willi in every case refund any remittance made us for these goods, if they are not found 
to be entirely satisfactory. 


J. H. Bunnell & Со., 112 Libeety St., New York. 


"ESTABLISHED ones 


Manufacturer of 


TELEPHONIC, TELEGRAPHIC, 


: лу AS 
—AND— ҺЕ) A A ТУ, b 7) 23 
ELECTRICAL INSTRUMENTS, EPR 8 — 
FRENCH PATENTS. Those interested in this subject should ead the 
i i 4 i article * Patents in France,” in No 4 of “PATENTS ON INVEN- 
Electric Bells, Galvanic Batteries, Wire, TIONS,?' (Quarterly). This number will be mailed to any one desiring it. 
MAGNETS, &c. Address, BURKE, FRASER & CONNETT, 
10 Spruce Street, New York. 


Wholesale and Ketail Dealer in 


TELEGRAPH & TELEPHONE LINE MATERIALS 


OF EVERY DESCRIPTION. on! (a DEI — 
109 and 118 COURT STREET, Zu» | 
BOSTON, Mass. 


KABATWS ELEGTRIG ACCUMULATORS. | УА Р 


——i2nd EDITION :—— m5 NEA || жест OOS f 
^ $ 2 | | Copies ine [DL Е PAN А 
S | н *Enfravinfs" AE E NEZ 2 


A Pamphlet containing information on the formation and use M / 
of N. de KABATH’S PATENT ELECTRIC ACCUMULATORS; as also, оп IKE 
the charging of Accumulators, Accessory Apparatus, Discharging | : 
Accumulators, Installation of Accumulator, and various applica- : 
tions for Accumulators, fully illustrated. Price 15 cents, E 
post-paid. Address, E 


W. L. ALLISON, Tribune Building, 
NEW YORK. 


VF ELECTRICIAN. 


— | 
iS THE LAW | BATTERY | > к= 
The Best Open € Circuit Battery — F: da 
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In every respect, beyond any question whatever. 


SUPPLANTING ALL OTHERS. 


=, With its introduction, Battery Trouble and Battery Expense i | N Woy 


become things of the past. Now almost universally used \ 
by the Telephone Exchanges of the whole country. 


SEND FOR CIRCULAR AND SCHEDULE OF PRICES. 


Single Cells, - - Only 81.25. 


MANUFACTURED AND SOLD BY THE 


Law. Telegraph Co., 140 Fulton St., New York. 
T LECLANCHÉ BATTERY. 


(PATENTED.) 


—THE— — 


GREAT TELEPHONE BATTERY, 


THE REALIZATION OF 


SIMPLICITY AND EFFICIENCY 
In Electric Open Circuit Batteries. 


Free from acid. Emits no odor. 


Does not get out of order. 
several years, according to use. 


Lasts without renewal from six months to 


ADOPTED AND USED BY 
all the Telephone Companies and Exchanges in the United States. 
The Prism Battery is more casily and cheaply clezncd and renewed than any other battery. Beware of 


INFRINGEMENTS AND WORTHLESS IMITATIONS, 


Every genuine Leclanche Battery has the words Pile-Le clanche stamped on the carbon 
= head, jar s and prisms. All others are spurious. 
Prism“ and Porous Cell Batteries for sale in any quantity. Zinc and Sal Ammoniac of superior quality 


` THE LECLANCHE BATTERY Co., 


OR 149 West 18th Street, New York, 


"Ws G. TILLOTSON & CO., General Agents, 
B & 7 Dey Street, New York. 


DR. JEROME KIDDER’S 


p Electro-Medical Apparatus, 


ШІ TII # - 7 Мы. «и. uti "br For which he has received есере atent Tor improvements гебен then superior to all others, acknowl 
edged by awards of First Premi um at Centennial; Tea: 


First Premium by American 
Institute, frem 1872 to 1881 inclusive; Two Silver Medals ў Cincinnati Industrial Exposition, 


in the Fall of 1981, highest awards given. GOLD MEDAL was awarded by American Institute in 
„ we! 1875, to distinguish the Apparatus as of the First Order of Importance :— 
| i ! | 
ІШ LN, Wi | AI М * Dr. JEROME KIDDER’S IMPROVED No. 1. Physician’s Office Electro-Medical Apparatus. 
| M à wp ON ІІІ — IMPROVED No. 2. Physician's Visiting Machine, with turn-down IIelix. 
ШЕТІ 5 IMPROVED No. 3. Physician's Visiting Machine (another form). 
| - IMPROVED No. 4. Office and Family Machine. 


IMPRovED No. Б. Tip Battery, Ten-Current Machine (sce cut), a most 
ҺА tld, ! = perfect and ccnvenient apparatus, the invention of Dr. Kidder. 
| ІШ JA Ru = = 


о 


WE ALSO MAKE AND KEEP ON HAND 


—-— X SUPERIOR CALVANIC CELL BATTERIES, <> 


From Six to Thirty-six Cells. 
| PARATUS. 
Жос Illustrated Catalogue, Address: Also, POCKET INDUCTION AP 


Jerome Kidder Manufacturing Co., 820 Broadway, N. Y. 
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(Pat. in U. 5. and Canada) HOLLOOMB’S NEW 


AMPLIFYING Phosphor-Bronze Telephone Wire. 
>>TELEPHONES 


For Private Lines. | Trade- 


The STRONGEST, TOUGHEST, and BEST for line wires of Electric and 
AES | Acoustic Telephones. Will not STRETCH nor RUST. RESISTS SMOKE, 
emote) Marke. ACIDS and DAMPNESS. TENACITY more than FOUR times its weight 


The Latest and Best. P n . um per mile. 
These new instruments embody a e зе = j | CALCULATED 
recent and important improve- | =a a STUBS DIAMETER WEIGHT BREAKING RESISTANCE 
ments. They excel in clear- GAUGE. PER MILE. STRAIN. PER MILE 
nessand volumeof Tone Ban n or —— a — € ышыне СҮР Че ЕЛШЕ 
The only durable and reliable | £g] pm wy * 16 -065 in. About 66 Ibs. About 270 Ibs. 50 Ohma. 
substitute for the Electric Tele- 1 у o ys д ** ж = e = 5 ‘i 
hones. Highly commended by қ - 99 _ Ж) р 
— men. Work Two 
miles. Price, $10 per set. PHOSPHOR-BRONZE RODS, SPRING METAL AND WIRE, superior to German silver ot 


Used with Galv. Steel Cable Wire, price 5cts. л А ivel ed th hout the country. 
er 0d n brass for Electrical Apparatus. Already extensively us roughout the country. Address 
ree. (Mention THE ELECTRICIAN.) 


Hollcomb & Co.. Atwater Building, Cleveland, 0. THE PHOSPHOR-BRONZE SMELTING CO. (Limited). 


So ae "AREE 512 ARCH STREET PHILADELPHIA, PA. 
F. E. KI N SM AN & CO., | Owners of the U. S. Phosphor-Bronze EN, Sole Manufacturers of Phosphor-Bronze in the United States 
145 Broadway 86 Liberty Street, SSS — — — SS. C" c.c ML —— селені 


NEW YORK, | ж a 2 
Telephone, Telegraph and Electric Light) ы. 53$ — 
SUPPLIES. | 4 
DEALERS IN ELECTRICAL GOODS. | 
Inventors’  Aétensene" and ? MGnuIwaerene" Agents. (Trade Mark.) 


J. Н. LONGSTREET, ——- THE BEST INSULATOR KNOWN.== 


LOPTED by all the leading Electric Light Companies, and manufacturers of 
Electrical Machines in the United States, as a substitute for hard rubber, being 
a far better non-conductor, more durable, and costing less than half as mueb. 
Send for samples, circulars, and prices, to 


Manufacturer of 


Telegraph Instruments, 


— AND — | COURTENAY & TRULL, 
ELECTRICAL APPARATUS — u 


Of Every Description. 4 =. “| - I М NS Sr AN EC c. E 
No. 9 BARCLAY ST. | ШЕ Jano legine] udis, = 


New York. Tt itehbuy д, Mas SS occ 


—THE— 
ALFRED F. MOORE, Coe Brass Macri Mj 


>>|INSULATED WIRE< TORRINGTON, Conn. «о. в. A» 


| = | SHEET BRASS, COPPER, AND GERMAN SILVER 
Electric Light Я ж Brass, Copper, and German Silver Wire and Rods. % 


Telephone WIRE. У 

Telegraph, Zinc Rods for Battery Purposes 
- н PURE COPPER WIRE made from BEST LAKE 
OFFICE, ANNUNCIATOR, AND MAGNET WIRE. SUPERIOR COPPER, Conductivity Guaranteed. 


Blanks and Shells Made to Order from Brass, Copper, or German Silver, 
Flexible Cordage, &o., Ko. JJ I л уш ене 


200 & 202 М. THIRD ST., - Philadelphia. "SS EUGENE F. PHILLIPS, & 


MANUPACTURER OF PATENT FINIBHED 


DELANO & HAINES, INSULATED TELEGRAPH WIRE, 


Promoters and Brokers, TELEPHONE AND ELECTRIC CORDAGE, 
55 BROADWAY, NEW YORK. >> ELECTRIC LIGHT WIRE, * 


— . . — —— — — — —ſʒ MAGNET WIRE, PATENT RUBBER COVERED WIRE, 
General Offices of The Mexican Telephone Co., and The Tropical Burglar Alarm and Annunciator Wire, Lead Encased Wire, Anti- 
American Telephone Co., Limited. Both these com i t pe ры 
under license from the American Bell Telephone Fo ы First-class PIs). 8 
territory to lease in MEXICO, the WEST INDIES, CENTRAL and OFFICE AND FACTORY, . 
: — 67 STEWART STREET, Providence, R. Ё 


TELEPHONE STOCKS BOUGHT AND SOLD. W. H. SAWYER, Electrician and Superintendent, 


THE REECE RLOLAN: 


А.Е. FLEISCHMANN, |PARAFFINE WAX. 
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Electrical Apparatus and Supplies [Spots үзбе 
For Electrical or Chemical purposes, by 
EX PE B n ^ EN TS, the case, barrel or carload. 
No 27 SOUTH 10th STREET, Phila, Ра J. W. JONES, 194 Water St., New York. 
FOR SALE SHORT-HAND WRITING 


thoroughly taught by 
mail. Good situations 
procured all pupils when 
thoroughly competent. 
First-class stenographers 
à furnished railroad officials 
А without charge for my 


TWO DYNAMO-ELECTRIC MACHINES, 


Each of 5,000 Candle Power, 
Made by J. E. BRAUNSDORF, New York, 
IN GOOD RUNNING ORDER, 


ALFRED F. MOORE, 3d and Race Sts., (AEE p 7; services. Correspondence 
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(Formerly Lush Street,) | (Successor to STEARNS & GEORGE,) A APP ARATUS 
NEWARK, N, J. 
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Electrical Instruments and Supplies, Burglar Alarms, structions for 
Electric Bells, Annunciators, Watch-Clocks, YOUNG PEOPLE. 
P Т, А T I N U M. and Electric Gas L ighting, > 5 М 
37 PEARL STREET, - BOSTON, Mass. — 55 Address for circular, 
H. M. RAYNOR, | CURT W. METER, tt Boy Stau NY 
25 BOND STREET, NEW YORK. LIVERPOOL _ 
„ 5 
BOSTON ann SANDWICH AND X 30 Da с Trial. 
. GLASS CO. LONDON AND GLOBE 
OFFICE AND SAMPLE ROOMS, A very Complete, Compact and Efficient Little 
мо. 17 MURRAY STREET, N Ү. INSURANCE CO. Шодада ваенны а os Tii 
BEPRESENTED ЭТ WILLIAM & PINE STS., New YORK end for circular and mention this paper. 


C. E. L. BRINKERHOFF. 


-- WILLIAM LANGd, BRL 
CHARLES C. SHELL EY, Manufacturer of British, American and Continental 
Printer, METAL GO ODS, ELEGIRICAL DIRECTORY, 
10 & 12 College Place, and 66 Park Place, Trimmings for Electrio Work a Specialty, (Copyrighted by George Cumming.) 
NEW YORK. 6th & First St t Price $2.50, post-paid. Address, 
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Specialty:—Fine Periodical and Pamphlet Work. BROOKLYN, E. D. 319 10 East 1805.5 18th Street, New York City, U. S. A. 


PULLEYS, SHAFTING, HANGERS, erc., 


A SPECIALTY- 


RESS MACHINE WORKS 


ESTABLISHED 1884. 


- 


Send for Illustrated Price List to the Manufacturers 


A. & F. BROWN, 


No. 43 Park Place, 


57, 59 and 61 Lewis Street, NEW YORK. 
60, 62, 64 and 66 Cannon Street. 


WORKS. | 
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Patrick & Carter, Premium Learners Apparatus, 


Only $5.00. Not the Cheapest, 
but Guaranteed the Best. 


The PREMIUM LEARNERS’ APPARATUS AXD OUTFIT 
compri the famous New Giant Sounder, per- 
ected,” and New Curved Key,“ placed upon a 
splendidly polished base, with a cell of Callaud Battery, 
Chemicals, Office Wire, "and an excellent Book of In- 
struction, for $5.00, when the money accom the 
order. The great number of these Instruments in ase 
| is the best .estimonial that can be offercd. 
| Price, Complete Outfit, - Money in advance, 95.00 
. +" Instram’t without Battery “ 4.20 
Instrument without Battery, by Mail. 
Money in advance, - - 4.75 


Remittances should be made by P. O. Money (жән: 
мегой Letter, Draft or Express, which 
e delivery. Send for circulars. 


14 South 2nd St., Philadelphia, Pa, 


Manufacturers and Dealers in Telegraph, Tele- 
phone and Electrical Instruments and Sap- 
pice of every. description. for Catalogues 
and Circu 


Send for our prices beror purchasing 


“>> STANDARD ELECTRICAL WORKS << 


Manufacturers of and Dealers in 


TELEGRAPH AND TELEPHONE INSTRUMENTS. 


AUTHORIZED MANUFACTURERS OF 


American Bell Telephone Co.'s Telephonic Apparatus, 


BELLS, SWITCH BOARDS, &c., &c. 


Only manufacturers of POST’S MAGNETO BELLS, Burglar Alarms, Annunciators, 
Call Bells, Fire Alarm Apparatus, Medical Batteries, Agents for Roebling’s Line Wire, 
Large Stock Batteries, Office and Annunciator Wire, Telephone Cord, &c.; Electric 


Light Wire and Supplies. 
SEND FOR ILLUSTRATED CATALOGUE. | 


STANDARD ELECTRICAL WORKS, 
Cincinnati, Ohio. 


FRASSE & C0., Waterbury Brass Co. 


62 Chatham St., 
P.*O. Box 879. NEW YORK. 


MANUFACTURERS OF 


Manufacturers of SHEET BRASS, BRASS RODS, 
Engine Lathes, and PURE COPPER WIRE for 
Speed Lathes,| ELECTRICAL PURPOSES. 
— AND :— 
: Upright Drills. о 
== | P. LA BN Importers of Stubs’ Tools, 296 BROADWAY, New York. 
L . Files and Steel Wire. 128 EDDY ST., Providence, R. L 


c = (robet Files and other Fine Tools 


Ф ----- 22 
-------а--- 5 d SEND FOR CATALOGUE. Mills at Waterbury, Сови, 


SOME OF OUR SPECIALTIES IN ELECTRICAL SUPPLIES. 


IRIDIUM ELECTRODES, or CONTACT POINTS, for electrical apparatus. It is well known that Iridium is 
-he hardest metal in existence, and is much superior to platinum for electrical contact points. The only obstacles to its general use, 
Or electrical and mechanical purposes, have been, that it was almost impossible to melt it and afterward to work it into proper shape, 
As it is as hard to cut as the diamond. These obstacles have now been removed, and, by a patented process, this metal can be 
vvorked into almost any form required. We are prepared to make estimates for Iridium Contacts of any shape or size required. 

IRIDIUM KEY POINTS for Telegraph Keys, always on hand in two sizes, viz.: Nos. 12 and 14, Browne & Sharpe's 
wire gauge. Price per pair, 70 Cents. Sent post-paid on receipt of price. 


ELECTRIC BELLS in great variety, all sizes from 214 to 12 inches at bottom prices. ELEC- 
TRICAL :NNUNCIATORS, BURGLAR ALARMS, and materials, at wholesale prices. 

The traue supplied on favorable terms. 

ELECTRO-MEDICAL APPARATUS and MEDICAL BATTERIES of every description, 
at manufacturer's prices. 


HOME LEARNERS’ INSTRUMENT. 


Patented May 1st, 1977. 


Price Reduced 


TO 


$3.75. 


Price for Completo First-Class Outfit, 83.75 Net Cash. 


rfect Sounder and Key Combined, on mah y base, including Battery, Chemicals, Wire, Book of Instructi and every- 
Ni. — ETE. leto Ans 2 1 KLEGRAPH OUTFIT for the Suden a uae, for practise AT HOME, or for operating ALL SHORT LINES Or 
TELKGRAPH. 
nstrumen ttery, 88.00: rame by mail, post- id. $3.50. Instrumenta without Бачу. wound with fine wire for lines 1 to 15 miles, $3.73 ; same 
U шай 5 1 cannot be sent through the mails. Complete outfits should go by express. Instruction Book, 80 cente. Remit by Postal 
Money Order, Draft or Registered Letter. 
In ordering the HOME” you are sure to get the best low-priced instrument, that is made. 
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—INDUCTION COLLS. x 


10 CELL 


Plunge Batteries 


One Zinc and Carbon, 4x 


£— 6 inches, in each cell. 
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=> Price, Comnlete, 530.00 


>} ELECTRIC + LIGHT + SUPPLIES. ж 


Porcelain Insulators and Knobs of every description. Deep Groove Screw Glass Insulators. 
Hard Rubber Window Tubes, all sizes. Soft Rubber Tubes in 50 feet lengths, all sizes from д 
п шша т all sizes. Adh Insulating Tape, f д (ҮҮ 

ires, all sizes. esive Insulating Tape, for w ing joi AW AAA 
Gelstinizel Fibre. Red. Black, and White. Ce 
CARBONS, plain and coppered, the best made, at bottom prices. Porcelain Cleats, double and single. 
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Remember, that besides being Manufacturers, we are General Dealers in everything in the shape of Electrical Apparatus. If you are in want of anything 
1n any line of Electrical Supplies and do not know where to find it, send your order to us, and if it is not to be found in our immense and varied stock, which 
probably will be, we will get it for you at bottom prices. 


Manufacturers, Importers, and Dealers in 


TELEGRAPH, TELEPHONE & ELEOTRICAL SUPPLIES 
OF EVERY DESCRIPTION, 


I} 5 & 7 DEY STREET, М. Y. 


- 


ESTABLISHED 1831. . CAPITAL, $1,500.000. 


GROVE STREET WORKS. QUINGIGAMUSD WEE 


WASHBURN & MOEN MANUFACTURING COMPANY, WORCESTER, 


Patent Galvanized Iron and Steel Telegraph and ar 


Bince the first introduction of the Telegraph in this cmaint, our w ire, exprerely manufactured toineure the highest qualities desired m the 

furnished the standard of excellence, and hae been vnenrpaeced In Strength’ and Conductivity. Onr patent processes enable А to supply perfect 

without flaw or weld, еы ы the need of frequent joints Our System of Ga/ta»izing combines in one оге Cleaning, 1 ч apts and Qi 

perfect pry ion of the wire. Express attention has been paid to the special demands for the Telephone Service. All our Telegra and Te n 
wor Send for Deécriptive Pamphlets aud Circu.ars. 
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WORKSHOPS 


А. Specialty. 


Estimates furnished on : | Son d for m 


Application. == catald 
Gro. W. HEBARD, President, L. E. "Coens. 5. Louis FITZGERALD, PO 
е_4%--ТКОЗТЕЕВ: PE 
M. HARTLEY, CHAS. R. FLINT, G. W. HEBARD, , L. FITZGERALD, D. C. Wilcox. L. 
A. P. STOKES, R. B. MINTURN, H. B. HYDE, W. T. HATCH, T. H. HUBBARD, 1 


А. І. BOGAR $E 
И "> ELECTRICIAN, 3 * 2 
No. 22 Union Square, N. T., 4th Ave. 


Patentee and Manufacturer of every variety of ъй ^. Е 


LLY fo. ле M . "D - У, 
The Ansonia Brass & Coppe Co, lcd Lighting Ayan m 
Pure Electric Copper Wire, With TRE TRADE TORNISHED M E 


including Pendant, Ratchet, and, Billiard 


For Magnets, Telephones, Electric Lights, &c., Candle, Automatic, an and ibrators, also 
un сыш; Maxim, Tirrell Ring and Arm Burners, for t 
Н. SPLITDORF’S PATENTED LIQUID INSULATION, covered Machine Gas. 
with Cotton or Silk. 
———4 LINE WIRE. BATTERIES, PRIMARY COILS, THREE STYLES oF 18 
Fire Proof House & Office Wire for Indoor Use in Flectrio Lighting MATIC CUT-OFFS, AND ALL SUPPLIES МЕСЕ 
Wrought Metal Gongs, for Annunciators, Telephones, &c., 
ZINC RODS, BATTERY COPPER, &c. FC 


Nos. 19 & 21 CLIFF STREET, NEW YORK. | Also Burglar Alarms, Annunciators, Call Beli 
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Manufacturers of 


^f TELEGRAPH INSTRUMENTS AND SUPPLIES, B. 


Hotel and House Annunciators, Burglar Alarms and Call Bells, Electro-Mercurial 
Fire Alarm, Electric Gas-Lighting Apparatus, Magneto Call Bells, 
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CUT-OUTS FOR ELECTRIC LIGHT WIRES. 


HE matter of a cut-out for electric lighting wires, is 
a question of admitted desirability, but there have 
been difficulties in its application. 

The electric lighting companies need a cut-out, the 
same as gas, and water companies need shut-offs, to control 
the supply to individual customers, if need be; and in case 
of accident or alteration, a cut-out forms a safe and easy 
way of removing the current from a building. The insur- 
ance interests, without 
exception, call for a cut- 
out foy use in times of 
emergency, at or near the 
entrance to buildings us- 
ing electric lighting appa- 
ratus. 

To conform to these 
various requirements, the 
wires must be brought 
down the front of a 
building, or a loop 
brought near to the en- 
trance. In any event, the 
cut-out only partially 
remedies the difficulty, 
inasmuch, that the wires 
from the fixture to the 
cut-out are still charged 
with electricity. 

The illustration shows 
the cut-out invented by 
Messrs. Bosworth & Swan, 
of Boston, in which some 
very commendable fea- 
tures are introduced 
Instead of being near 
the ground, it can be 
placed at any point in 
the circuit, preferably at ТТЕ 
the fixture on the top of ШШ 41 ҚТ 
the building. This cut- 
out consists of a sliding 
switch, made of marble, 
against which a spring presses. 


In the middle, a latch is 


CUT-OUT oF BOSWORTH AND SWAN. 


is used. It can be used in connection with a resistance in 
such a manner, that when the cut-out is used, and the 
lamps on any premises switched out of the circuit, an 
equivalent resistance is at the same time added to the 
circuit, thus preserving the external resistance at the dy- 
namo uniform. The coils of the electro-magnet are in a 
loop from the main line, which is worked by a key or switch, 
in any convenient position. / 

It will be readily seen that this switch, in addition to 
other distinctive merits, can be used with less wire, than 
other cut-outs, which 
must be placed near the 
ground and at the front 
of a building. 


—— ACCORDING TO THE 
Journal of the Russian Physico- 
chemical Society, the priority in 
photographing with the electric 
light belongs to the well-known 
St. Petersburg photographer, 
M. Lewitski, who obtained such 
photographs in the winter of 
1856, on the following occa- 
sion :—To produce the electric 
light during the celebration of 
the coronation of the Czar, 
Alexander II., at Moscow, a 
Bunsen battery of 800 elements 
had been constructed. The 
following winter this battery 
was taken to St. Petersburg, 
and Prof. Lenz demonstrated 
its action to a distinguished 
auditory, formed of members of 
the Imperial family and generals 
of thearmy. It was during this 
lecture that M. Lewitski ob- 
tained a photograph of the 
professor. А positive of this 
portrait was presented by M. 
Lermantoff to the Russian 
Physical Society at the séance on 
December 14, 1880. It is by 
no means a poor photograph, 
but full of detail in the shadows 
and half tints. 
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То GIVE AN IDEA of the price charged for the new accumulators 


fastened to the armature of an electro-magnet, so that | (Faure-Sellon-Volckmar type), says an English paper, we may mention 


when the circuit is closed, the magnet draws down the 
latch which releases the spring, and throws the switch. 
The connections are all lapping, moving parts—are all lap- 


that one, consisting of 22 cells, capable of giving one electric horse- 
power, costs £79 4s. Its maximum charging capacity is 400 ampères, 
To always maintain the same E. M. F. (which in this case is 45 volts), 
about 25 per cent.’of the electrical energy which the accumulator can 


ping connections—so that no arc is formed when the switch! receive must be allowed to remain. 
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IMPROVED BURGLAR ALARM. EXPERIMENTS WITH THE MICROPHONE. 


HE Improved Burglar Alarm, a cut of which accom- HE following experiments were undertaken, principally for the pur. 
| panies this article, is the invention of Mr. Charles pose of ascertaining the origin of the B sputterings, which are pro- 
Temple Jackson, of this city. It presents some new duced by the microphone. They led, incidentaly, to other results, 
features which are somewhat remarkable. It might, with | however, which showed carbon transmitters from a new point of view. 
propriety, be called a condensed burglar alarm. Тһе Mr. Hughes has his transmitters supported by elastic plates, and attaches 
advantages claimed for it are extreme simplicity, cheap- | great importance to this method. M. Ochorowicz, in an article published 
ness and certainty. It is quite small, not easily deranged, ; in this journal, showed the necessity of having the carbons in contact, at 
and working on the closed circuit, is more nearly an infalli- ! three material points at least, but he did not inform us what dimensions 
ble detector of a burglar's presence than the older inven- | should be given these points. М. du Moncel has pointed out, that the 
tions. mobile carbon must possess a certain inertia, to avoid this sputtering. 1 
constructed the following apparatus, to ascertain the effects of the greater 
or less elasticity of the suspension springs, the nature of the contact sur- 


Should a burglar open a window or door guarded by 
this machine, the ringing of the bell announces his pres- 
ence; should he stealthily introduce a pair of shears and cut 
the wire, again the bell rings and keeps on ringing. It 
would seem thus to baffle the ingenuity of the most expert 
of cracksmen to evade its tell-tale sounding. 

By an ingenious contrivance, Mr. Jackson has so arranged 
in addition that the entrance of the burglar, will not only 
cause the bell to ring, but will light the gas on as many 
burners and rooms as may be desired. 

It is readily adaptable to either dwellingsor warehouses; 
and its cost being very much less than its predecessors, it 
brings within the reach of many, who have heretofore looked 
upon a burglar alarm as an expensive luxury, an almost 
indispensable safeguard to these persons and property. 


—— IN THE COURSE of a lecture at Leeds, England, on the Techni- 
cal Application of Electricity, Prof. Rucker stated that some dynamo- 
electric machines converted not less than 97 per cent, of the work put into 
them into electric energy. 


THE LONDON Lancet calls attention to some cases of lead poison- 
ing amongst the workmen of an electric storage factory in the East-end of 
London. The paste is said to be made of a powder containing lead, 
which is mixed with strong sulphuric acid, and fumes are given off. Our 
contemporary suggests the use of masks by those who mix the paste, and 
of gloves by those who apply it to the plates 


THE WESTON ELECTRIC COMPANY, in Boston, have been sup- 
plying the electric light in Park Square for several months. The con- 
ducting wires are number four copper wire, covered with rubber, one- 
eighth of an inch thick, and protected by a double covering of cotton 
braid. These wires are laid in grooves in plank, which are placed three 
feet below the pavement, and covered by another plank, and the earth 
replaced as before. The resistance of the insulation of the system, is 
over 90,000,000 ohms for the conductors, as they are buried in the earth. 
This would be about 18,750,000 ohms per mile. The exact resistance of 
the insulation was not measured, because the apparatus was not capable 
of measuring over 90,000,000 ohms. This company conduct electric 
lighting currents, through submarine cables, from Boston to Charleston, 
and also to South Boston. Their experience has been so satisfactory that 
they have made an offer to the city authorities to light the public garden 
by means of arc lights, with underground conductors, 


faces, and the inertia of the mobile system. 
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A is an elastic plate, which is fastened by a screw, to the end of a 
horizontal bar, .4 Æ. this blade has a carbon cube C. of 8 or то milli- 
metres side, on one of its faces at the end, and on the other, a small, 
glass test-tube, 7'. containing a certain quantity of mercury. A Bis 
thus a regular pendulum, and its length and momentum of inertia can be 
regulated as desired. The bar. 4 Æ, is supported by a vertical column, 
Е F, along which it may be raised or lowered, and fixed by means of an 
adjusting screw. The column Æ F is fixed to a horizontal board, on 
which is pasted a conducting belt, CH. A square of carbon D, can be 
passed, by the hand, over this belt, and put in contact with the carbon C. 
so as to make a microphone. One of the two electrodes of the pile, end 
in A, and the other in A, and the circuit is closed when the carbons C 
and O touch each other. I then placed a watch at the foot of the column 
E F, and I listened to the ticking through a telephone, placed either in 
the direct circuit, or in the secondary circuit of an induction coil. Hv 
changing the length or thickness of the elastic plates, (I used watch 
springs), and increasing or lessening the inertia of the pendulum, by the 
mercury in the tube, I could vary the degree of elasticity at will. A few 
passages of а file on the.carbons, changed the contact surfaces, and 
gave them all kinds of curves. 

The final conclusion I arrived at, from my experiments, was: What- 
ever may be the elasticity of the springs, or the extent or nature of the 
contact surfaces, and the inertia of the pendulum, it is always possible to 
obtain good acoustic results from the telephone, on the simple condition 
that the contacts be slight." 

Although the term slight contact" has not yet received a very pre- 
cise definition, every electrician understands what it means. When two 
conductors exercise a feeble pressure on each other at their point of junc- 
tion, the contact is usually slight, but we have only to increase the pres- 
sure to make the contact good, and this quite independently of the resist- 
ance or conductibility that the conductors may offer. In my apparatus, 
the value of the contact was simultaneously dependent on the elasticity of 
the spring, the inertia of the pendulum, and even on the extent of the sur- 
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faces that I made tangent. If the spring was very thin, and the inertia 
very feeble, the carbon D might be pushed against the carbon C, so as to 
make the pendulum deviate sensibly from the perpendicular, without the 
contact ceasing to be slight. The conditions were very different when I 
poured mercury in the tube—the inertia increasing, the pressure became 
greater, and the contact better. 

The phenomenon of sputtering appears, at first, to be subordinate to 
the mobility of the system; by increasing the inertia of the pendulum, we 
can always suppress them, but only momentarily. They reappear when 
least expected, unless the most minute precautions are taken to protect the 
carbon contacts from exterior disturbances and draughts. 

The slightest shaking of the table, or even of the ceiling, produced the 
sputtering. The microphone seems to be as sensitive in this respect, as 
the surface of a bath of mercury, and it should be always placed on sup- 
ports, that are protected from disturbance. 
caused by air currents that are imperceptible to our senses. Placing the 


apparatus before a lamp, so that the contact, which was between my eye 
and the luminous focus, was perfectly visible, I found the sputtering 
very great, despite the great inertia given the pendulum. This was 
caused by my breath, for the sputtering ceased at once, when the pendu-, 


lum was covered with a glass globe, but began stronger than ever when 
uncovered. 
current, that was sufficient to shake the pendulum 
microphone in a box, and a lamp alongside, and listened at the telephone. 


As long as the box was hermetically closed, no sputtering took place; but 
they began when the lid was raised, lessening according as the lamp was 


removed. 


These sputterings are also 


It was evident that the heat of the lamp produced an air 
I placed an ordinary 


If we apply the ear to the end of a long piece of wood, we can dis- 
tinctly hear the voice of a person speaking at the other end, but this is on 
the condition that the molecular vibrations can be transmitted from one to 
another so as finally to strike the tympan. If we substitute the micro- 
phone for the ear we shall have the variable contacts affected in at least the 
same degree as that organ, and the sounds can be transmitted, electrically, 
to any distance. 

These facts have led me to believe that the diaphragm is generally 
superfluous in a microphone. If it is to be retained at all, it should be 
mounted in such a way that the transmission can be made in the direction 
of the fibres. 

Here, however. is an experiment which may be considered as conclusive : 
І placed a microphone on a mirror, some five or six millimetres in thickness, 
the fixed carbons being tightly screwed on. The microphone, which was 
placed on a table in the middle of the room, transmitted the words that 
were spoken, several yards away, in the most distinct manner. I then 
thought of having the mirror in a room give out the words, by placing 
carbon contacts on the edge, and covering the whole in the wood work of 
the frame. I covered the part of the mirror having the microphone with 
a cushion, and left the rest uncovered. I found that there was no percep- 
tible change in the transmission. I then placed a second cushion on the 
uncovered part, and put a mattress overall. Even under these conditions, 
every word spoken in the room, was heard distinctly by a telephone in a 
room over one hundred and fifty yards away. 

In this case the vibrations were evidently transmitted to the microphone 
through the flooring and the feet of the table, on which rested the screw 
heads of the carbons.— La Lumiere Electrique. 


These experiments prove, that carbon transmitters should be placed in 
tightly closed boxes, and these latter have solid supports. 1 thought that 
the case might have a layer of wadding or India-rubber, but experiments 
showed that the sensibility of the microphone was diminished ; as the vibra- 
tion of the wood serves as a mechanical transmitter, with relation to the 
action of the sonorous waves, between the origin of the sounds and the 
carbon contacts, and wadding, wool, etc., are absorbers of vibration 

I found that the ticking of the watch varied according as the watch 
was lying on the table, or at the base of the pendulum, the sound being 
far stronger when the case of the watch was in contact with the carbon 
D. Substituting the watch for the carbon 2, I put it in contact with the 
carbon C, the microphone being then formed by the slight contact of the 
carbon with the metal. The ticking then became extraordinarily loud. 
The vibrations of the metal are, in fact, then transmitted to the contacts 


EASILY TESTED LIGHTNING CONDUCTOR. 


ONSIDERABLE attention has lately been drawn to lightning con- 
ductors, by the published reports of the Conference on the subject. 

It appears that the mere presence of a conductor, is not always sufficient 
to neutralize the risks attending an atmosphere highly charged with elec- 
trical energy. It is now contended, that after a few years the efficiency 
of a conductor may vanish, and what was once an efficient conductor may, 
under certain circumstances, become quite useless. This would easily 
arise from the earth, in which the conductor is embedded, having become 
dry. It is, therefore, found requisite to test conductors at periodical in- 
tervals. With the ordinary copper rods, the difficulty is to carry an elec- 


in the most direct way. 


To make a good microphone, we must try first of all to transmit the 
action of the sound waves to the variable contacts, so as to have a maxi- 


mum return, and lose as little as possible. When the carbon D was taken 
away, there was transmission through the wood of the base. 
crophone has these two transmissions, in one shape or another. "There is 
a third—the surrounding air. The wood should be of good quality, dry 
and sonorous ; those used for musical instruments are the best. 

When the watch is placed in contact with the mobile carbon of the 
microphone, the sounds heard in the telephone are very loud, because the 
vibrations are transmitted in the most direct manner. When the watch is 
placed on the carbon D very good results are still obtained, because the 
transmission is sufficient ; but this is not the case when the watch is taken 
in the hand so as to separate it from the carbon.by a layer of air. 

If a small music box is placed on the case of a microphone, we shall 
hear something like an Italian organ in the telephone. I do not believe 
that this phenomenon can be explained by supposing that the microphone 
amplifies the sounds; it appears to me more rational to suppose that the 
acoustic. result is better, because the method of transmission is more 


perfect. 
In most of the microphone transmitters at present employed, the fixed 


carbons are on a board, called the diaphragm. I do not believe that such 
an arrangement possesses any great advantage, as thin boards are shaken 
whenever there is any great vibratory force, and this to the great detri- 
ment of the acoustic result. The table should vibrate without its mass 
being shaken. We all know that a board of suitable thickness will trans- 
mit sounds, but this transmission is far superior when it runs in the same 
direction as the wood fibres, and not perpendicularly. 


Every mi- 


tric current to the terminal, which is often fixed in positions where it 
cannot be reached. To obviate this expense and render a test easy, 
Dixon, Corbett & Spencer, of Commercial Road, have been engaged mak- 
ing and fixing a new conductor under the patent of Mr. Vyle. Inside the 
cable, is an insulated copper wire passing up the core. At the terminal, 
this wire is laid bare and soldered to the outer copper wires forming the 
cable, over which the copper terminal is fixed. At the foot of the stack 
of chimneys, or building to be protected, is fixed a testing box, inside 
which the strands are opened, the insulated wire being again laid bare 
and connected to terminal screws. The insulated wire, is also connected 
to the earth terminal, forming two circuits. When a test is required, all 
that is necessary is to open the test box and connect a Leclanché battery 
and bell to the terminal screws; and, if the conductor is perfect, the cir- 
cuit will be completed to the top of the conductor and again to the earth, 
as shown by the bell ringing. The value of this invention has already 
been endorsed at Tynemouth by the award of a silver medal.—/ronmonger. 


THE EDISON ELECTRIC COMPANY expect to forma local com- 
pany in Brocton, Mass., with a capital of $100,000. The plan is to 
erect a central station provided with eight dynamos and six engines, and 
boilers sufficient to furnish steam for 400 horse-power. They propose to 
furnish power as well as light, and this feature would be of great use for 
the small irregular quantities of power used in many portions of the shoe 
manufacturing business, which is the principal industry in Brocton. The 


owners pay for wiring the building, and the company bring wires to the 
building, and furnish globes. 
and leave a live capital of $40,000. 


It is proposed to invest $60,000 in plant, 
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A BRIEF HISTORY OF ELECTRICITY, AND 
ELECTRIC LIGHTING.* 


BY W. J. LANCASTER, F. C. S., F. R. A. S. 


HAV G thought that a brief history of electricity would be of in- 

terest toour members, I have searched through some scores of 
volumes, old and new, and present the following, with the best wishes of 
this festive season. The first record I have to note relates to 4,500 years 
ago. 

At this remote period of our earth’s history, the Chinese were ac- 
quainted with the power possessed by loadstone, of attracting particles of 
iron. Whether they knew of attraction and repulsion we cannot tell, and 
nothing is recorded of any further knowledge of magnetism or electricity 
until some 2,000 years later, or 580 B.C., when Thales of Miletus, the 
founder of the Ionic philosophy, discovered that amber (electron), when 
rubbed, possessed the power of attracting particles of decayed leaves, pieces 
of straw, ete. Thales believed that amber was an animate body, and in fact, 
regarded the world as a living being, and that everything was derived 
from water. Again, another period of over 2,000 years elapsed without 
any important fact being recorded; when, in A.D. 1576, Robert Norman 
discovered that when a nicely poised needle was magnetized, the North 
end became apparently heavier, and the South pole had to be weighted to 
give again a true balance ; hence the inclination of the magnetic needle 
was discovered by Norman. Some twenty-four years later, in A.D. 1600, 
Dr. Gilbert, of Colchester, wrote a small work, entitled, ‘‘ Physiologia 
nova de Magnett et de Tellure magno magnete,” in which he describes 
some new experiments, proving that other bodies besides amber had simi- 
lar properties under like conditions. Among such substances he enumer- 
ates glass, resin, spars, gems, stones, sulphur, etc., and he first gave the 
terms North and South pole ; also a theory accounting for terrestrial mag- 
netism. Although Dr. Gilbert’s work was received with enthusiasm, 
three-fourths of a century had nearly elapsed before anything worth re- 
cording took place; when, in 1672, Otto Guericke, in his work, Experi- 
mentor nova Magdeburdica," announced his discovery of a machine con- 
sisting of a ball of sulphur, which, when rubbed by the hand, produced 
sparks of electricity. Three years later, in 1675, Sir Isaac Newton found 
that a glass globe was preferable to a ball of sulphur ; and Sir Isaac also 
found that by rubbing a flat glass held a short distance above the table, 
small bodies on the table were lifted towards it. He also found that dif- 
ferent materials used for rubbing produced different results ; some causing 
a violent attraction, and others a weak attraction only. Inthe same year, 
1675, Robert Boyle found that not only did the rubbed amber attract other 
bodies; but that when the amber was suspended, so as to move easily, the 
amber itself was also attracted by the body acted upon ; in other words, 
that the attraction was mutual. 

The 17th century closed without any further discovery being reported ; 
and in 1729, Stephen Grey, a pensioner at the Charterhouse, after numer- 
ous experiments, found that bodies were either conductors or non-con- 
ductors of electricity, and he conducted a current through wet string, the 
first experiment, leading on to the establishing of telegraphs throughout 
the world. Four years later, in 1733, Dufay discovered that conduc- 
tors were non-electrics ; and that non-conductors were electrics. He 
also distinguished between positive and negative electricity. For several 
years after this period, attention was directed to the perfecting of the 
frictional electric machine, the most important additions being, in 1740, 
the prime conductor, by Boze, of Wittenberg, and the fixed rubber, by 
Winkler, of Leipsic. Just after this, in 1746, Muschenbrock, and his 
pupil Cuneus, of Leyden, were endeavoring to electrify a flask of water, 
which Cuneus held in one hand, while a chain from the machine dipped 
into the water. After the machine had been turned some time, Cuneus, 
in the act of removing the chain received a severe shock. This was the 
origin of the Leyden jar, and, as it was the first experiment proving that 
electricity could be stored, it may rank as the forerunner of all storage 
apparatus. One of the greatest discoveries about this time was that in 
1749, of Franklin's, by which he obtained a parallel between lightning 
JJ) ĩ ᷣ ⁵ ÿ pd ß ee аманы 


Submitted by the author at the Birmingham and Mialand Institute Couver- 
sazione, January, 1883. 


and electricity. After a considerable number of experiments with a large 
battery of Leyden jars, he, in June, 1752, during a storm, flew a kite hav- 
ing metallic points ; with this and a key attached to the lower end of the 
packthread, and from this a silk cord attached to a tree, he obtained a con- 
siderable number of sparks; not until, however, the rain had saturated 
the thread. From these experiments Franklin invented the lightning con- 
ductor. From Philadelphia we must travel to Pavia, where, in 1775, 
Volta invented the electrophorus, in 1782 he made the condenser, and in 
1799 he made his famous voltaic-pile. While Volta was at work in experi- 
ments in frictional electricity, at the neighboring town of Bologna, Gal- 
vani was making equally important experiments, but in an opposite direc- 
tion. Thus, in 1780, Galvani discovered the contraction in a frog’s leg, 
when the crural nerve was connected toa metallic support, and the elec- 
trical machine worked, at every spark he found a consequent contraction 
of the leg. In 1786 һе. obtained the same effect by the contact of two 
dissimilar metals, and after a great number of experiments, in 1791, he 
published a complete account of them, which led toa considerable amount 
of correspondence between Galvani and Volta; but the first to explain 
the true cause of the action in 1792 was Fabroni, of Florence, who enun- 
ciated the theory that chemical action was the sole cause. This theory 
was further confirmed in 1800-7, by Davy, who immediately had made a 
large number of cells, some 2,000 in all. A full and a most interesting 
account of these cells, and the then remarkable experiments and researches 
made with them, may be found in the '' Bakerian Lectures," of Novem- 
ber 20, 1806, and November 19, 1807; in the latter one, Davy fore- 
shadows his discovery in 1809 of the electric light, which he obtained 
from two pencils of charcoal, each 1 inch long and 1 inch in diameter; 
the spark obtained, when the points touched, was increased to an arc 4 
inches in length by the separation of the carbon points; afterwards an 
arc of 7 inches was obtained in an exhausted receiver, and so intense was 
the heat, that, Davy tells us, not only were the charcoal points consumed, 
but also the platinum wire to which they were attached was melted and 
fell down in large globules ; since that time only 70 years have elapsed, 
and it will be quite impossible for me to chronicle one-tenth of the discov- 
eries and inventions made in this period of time. I shall content mvself 
by simply pointing out the most important of the discoveries connected 
with electric lighting, leaving it to my readers to study the subject if they 
wish to know something of that force which is destined to occupy an im- 
portant place in the near future. 


A discovery, of the utmost importance, was made in the latter part of 
the year 1819, by Oersted, the then Secretary of the Royal Society of 
Copenhagen. He had, in 1813, published a work in which he hinted at 
a connection between magnetism and electricity, but it was six years later 
when he made the important discovery that a current of electricity passing 
through a wire over a magnetic needle caused the needle to deflect. The 
announcement of this experiment, excited the greatest interest among all 
the philosophers of Europe; and in 1820, Árago invented the electro- 
magnet; Schweigger, of Halle, also invented the galvanometer, which 
Ampere first exhibited at a meeting of the Royal Academy of Sciences, 
and in the following year, 1821, Faraday discovered electro-magnetic ro- 
tation; a full account of his experiments are contained in the Philosophical 
Transactions for 1823; but the most important of the great discoveries of 
the noble Faraday, was that in 1831, when he obtained electricity from 
the inductive action of terrestrial magnetism. In the year following, 
1832, Pixii made the first magneto-electric machine, which was improved 
and added to, in 1833, by Saxton, of Philadelphia, who made the bobbins 
to rotate, in place of the rotating magnet of Pixii. Other improvements 
have been made; but one of the most important was that by Siemens, in 
1854, of his armature, in which the wire was wound longitudinally in- 
stead of transversely, as in the old machines. The first time the electric 
light was used in a public manner was in 1836, when it was used to illus- 
trate the rising sun in ‘‘ Le Prophéte," at the Opera, in Paris. How 
different to the magnificent effect of the electric lighting in the present 
Opera House. Four years later, 1840, the first patent (No. 8644), was 
taken out by Henry Pinkus, for electric lighting; a number of patents 
were granted year by year. In the year 1845, a patent was taken out by 
Starr and Peabody, for an incandescent lamp, consisting of platinum wire; 
and in 1847, Foucault and Duboscq made the first regulator for an arc 
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light; soon after this, Serrin made his famous regulator; this entirely 
superseded the former one of Foucault and Duboscq. Іп 1849, Professor 
Nollett, of Brussels, commenced a machine, which was not finished dur- 
ing his lifetime, but was afterwards completed by Berlioz and Melderen. 
This machine, called the Alliance, contained 48 compound magnets, and 
when the armature was rotated, a brilliant light was obtained; but this 
machine, although used at that time in several lighthouses in France, was 
soon replaced by smaller and more perfect machines. In 1854, Siemens 
made a great improvement in the armature, which I have before mentioned; 
then came the machines of Wilde, Holmes, Ladd, and others, and during 
a period of some eighteen years, but little was done to keep up the ex- 
citement of 1840-6; but in the year 1872, Gramme made his justly cele- 
brated dynamo, which has yielded him fame, gold medals, and other re- 
wards, and as a consequence of his success, others followed, and some 
hundreds of dynamos have been made—some good, others bad—and 
among other inventions connected with electric lighting, is that in the 
year 1876, by Jablochkoff, of the candle which bears his name; also, in 
1878, Edison introduced his platinum incandescent lamp ; again, in the 
same year, Brush made his famous dynamo and arc lamps; and in 1881, 
Maxim made his incandescent lamp, using carbonized cardboard. Lane- 
Fox also made an incandescent lamp, using carbonized broom, Edison’s 
using carbonized bamboo, and Swan, who uses carbonized parchment, 
and in the same year, amid considerable puffing, Faure’s accumulator 
came on the scene, and remains almost as it was. But there are reasons 
why the accumulator should become a great success; and with the amount 
of brain energy devoted to it, we shall, no doubt, during 1883, have a 
more perfect accumulator. It has been impossible to mention even the 
names of the numerous systems of electric lighting, but I have to mention 
a system which has occupied considerable attention, and which has been 
most successful where adopted. I refer to the 1882 Crompton system 
of electric lighting, of which the Crompton Winfield Association are' the 
proprietors. The association manufacture the Crompton electric arc 
lamps, Bürgin dynamo machines, electric mains, electric lanterns, and all 
kinds of ornamental fittings, for use in electric lighting. Beginning with 
the Burgin dynamo, which is a recent introduction into England, I may 
state, that although at first it was an excellent machine, still Mr. Crompton 
has so much improved its ‘construction, that it is now known as the 
Crompton-Bürgin machine. The current produced by it is a continuous 
one, equally applicable for either arc or incandescent lamps, and its cur- 
rent being, as I have stated, continuous, there is no danger of even the 
slightest accident, or even death, as is the case with an alternating-cur- 
rent. The dynamo consists, essentially, of a large pair of electro-magnets, 


forming the framework, having similar poles in close contact thus, N. to 
N. and S. to S. Between the N. and S. poles, a space is bored out 
truly cylindrical, and is fitted with gun-metal covers, having central bosses, 
in which revolves a turned steel spindle, driven by a steam engine. Upon 
this spindle are secured, side by side, but in moderately open order, a 
number of coils of insulated copper wire, so disposed, that when revolving 
with the spindle, the rings of each coil cut through the lines of force of 
the electro-magnets, and induce a current of electricity, becoming more 
intense, in proportion to the number of layers of wire in each coil, and 
also to the speed of rotation. The coils are built on radial arms from the 
spindle, as to bring them as nearly as possible to the inner surfaces of the 
pole pieces of electro-magnets when rotating, so that the whole cylin- 
drical space is lined with the coils. From each coil there are two free ends 
of wire, all of them being led out to one end of spindle; they are there 
connected to separate insulated strips, forming the commutator; the cur- 
rent is collected from this commutator by a couple of metallic brushes, 
diametrically opposite to each other; these convey the current, first 
through the coils of wire on the large electro-magnets, called the field 
magnets, and thence to binding posts, from which a cable conveys the 
current to be used up, either as an illuminant, or as a source of power. 
For an arc light, a regulator must be used, and for incandescent lighting 
either of the systems I have before mentioned is satisfactory. In the 
lighting of our own institute, the Crompton Winfield Association use 
Swan's lamps, of which there are over 40 in the circuit; these incandes- 
cent lamps are very satisfactory, and have an average life of 1,000 hours; 
some, however, have lasted longer than this. Of the fittings, I can only 
say that the beauty of Messrs. R. W. Winfield and Co.'s productions is 
well known, and they have, not only here, but in the Town Hall, Birming- 
ham, the Mansion House, London, the New Law Courts, etc., etc., 
added lustre to a reputation already world-wide and unsurpassed. I have 
only to add that Messrs. Winfield and Co. will be happy to show, at their 
own offices and show rooms, their contributions to practical electric light- 
ing, to anyone interested in the subject. 


THE SOCIETY OF TELEGRAPH ENGINEERS 
AND OF ELECTRICIANS. 


HE following condensed report of the meeting of the above Society, 

on the 18th of January, we take from the London Electrician, of 

January 27th. The president, Mr. Willoughby Smith, read his inaugural 
address : 

After referring to the youth of the society, and the great progress it 
had made during the short period of its existence, a circumstance which 
was to be ascribed, not to any long line of illustrious names which some 
ancient societies could boast of, but to the rapid growth of electrical sci- 
ence, and extension of its application to practical affairs, which had taken 
place during the past ten or eleven years. Mr. Smith went on to show 
that every branch of science has progressed, in proportion to the accuracy 
and delicacy of the appliances with which they have to work. And this 
was true of no branch of science more than of that in which telegraph 
engineers and electricians were interested. Besides apparatus, however, 
there was also needed an exact system of measurements, upon which uni- 
form and coherent calculations could be made. Some advances had been 
made in these latter respects, by the adoption of electrical units; but a 
good deal still remained to be done, and it was to be hoped that the Paris 
Electrical Congress, which had adjourned till the end of the present year, 
would by that time be in a position to unanimously agree upon standards, 
which would be at once practical, international, and reliable. To the 
practical electrician—and Mr. Smith confined himself throughout to prac- 
tical matters—the material was the important thing, not the definition or 
the nomenclature. For example, it was possible to buy copper wire of 
higher standard, than the one authoritatively recognized, the characteris- 
tics of so-called pure copper wire differing greatly with the place of its 
manufacture. This was shown by the results of tests of five samples of 
pure copper, of same length, gauge, and temperature, which showed that 
their specific conductivity was a long way from being uniform. Mr. Smith 
then dealt with the subject of dielectrics, with which he had had a great 
deal to do, in connection with submarine cables. Here, again, the 
change, or original difference of material rendered mere definition of 
hardly any use. Difference in age and temperature completely alters the 
characteristics of the insulator. Resistance of the gutta percha, for ex- 
ample, increases with age, as shown by a table of tests taken over a suc- 
cession of years, the increase in some instances being nearly threefold. 
Again, it was more and more evident, that a constant electro-motive force 
should be at our disposal for electrical measurements. Much, no doubt, . 
had been done in this direction, but it was still a fact, that no battery had 
yet been devised, whose constancy could be maintained and depended 
upon for any length of time. 

Amongst the many discoveries that had remained idle and unservice- 
able for years, Mr. Smith supposed he must include that of the peculiar | 
properties of selenium, with which his own name was associated. Atone 
moment expectations had been raised as to its utility in connection with 
the photophone ; but һе had been skeptical about this from the first, and 
events had shown that the effects were not due to the use of selenium, but 
were common to other substances, and attributable to radiant heat rather 
than to light. Nevertheless, he was sure that some work was to be got 
out of this metal, for where light was absorbed, as was the case with sele- 
nium, work was capable of being performed by it. In connection with 
this matter, some experiments he had made with various kinds of light, 
from an ordinary candle to that of an electric light, were of interest. A 
selenium cell being placed in circuit with a galvanometer, it was found 
that the rise and fall consequent upon the change of light, although very 
marked, were not completed all at once, the rise being followed by a slow- 
ly succeeding and further deflection, the fall by a gradual further decline. 
This showed that the absorption and giving out were not instantaneous, 
but occupied an appreciable time. 

Turning to the subject of earth currents and similar phenomena, Mr. 
Smith observed, that so soon as earth was used for the return current, 
as it was then called, on telegraph lines, magnetic disturbances were ob- 
served, and gave much trouble. Tothe present day we had not, by any 
means, eliminated this disturbing element. But some useful results might 
follow therefrom if it induced us to establish points of observation, as 
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had been done in respect to terrestrial magnetism ; to take note of and 
collect statistics as to earth currents, their strength, their direction and 
duration. If we could, so to speak, link the aurora to terrestrial magnet- 
ism, and this again to earth currents, how much more easily migat we 
then be able to link together many other natural phenomena in one and 
the same chain ! 


After sketching the adaptation of the magnet to various electrical 
uses, Mr. Smith pointed out that we were now engaged in obtaining pow- 
erful magnetic fields, especially for electric lighting purposes, but that we 
had not yet arrived at certainty, as to the quality of the iron to be em- 
ployed or the best way of applying the wire. Illustrating th's latter point 
diagrammatically, the best position could be shown by sliding a secondary 
coil, to which a galvanometer was connected, along a primary coil in the 
form of a bar electro-magnet The deflections would thus be shown to 
be greatest when the lines of force cut the secondary coil at right angles. 
As regards the metal employed, his experiments, which had already been 
published, were here illustrated. Two flat spirals facing each other some 
distance apart, and connectéd with reversers, were separated by the 
metal plate to be tried. The results were very curious, and depended 
not entirely upon the character of the metal, but upon the speed of the 
reversals. Copper was unable to intercept the inductive effects between 
the two spirals when the reversals were slow; whilst iron was uniform, or 
almost uniform, irrespective of speed. — The same was true of lead ; but 
zinc and tin varied the induction with every variation in the speed of 
reversals. 

Some defects in our present system of protecting buildings from the 
effects of lighting were dealt with next, and the hope expressed, that as 
the use of electric light and power became general, the care of lightning 
conductors would fall into the hands of more competent men. With 
regard to electric lighting, the chief defects noticeable at present were 
the frailty and impurity of carbons, and the insecurity of insulation. As 
to the former, their manufacture goes on steadily improving, and, in re- 
gard to the latter, experience was teaching its useful lessons every day. 
Metals, it was suspected, fuse most easily when a current is passing 
through them, and, as the temperature alters the resistance, the insulator 
is subject to an increasing liability to destruction the longer the current 


remains оп. Тһе unprecedented demand upon the resources of electrical 
engineering had for a time caused inexperience to step in where experience 
feared to tread; but this danger is now rapidly disappearing. One other 
drawback felt at present is the want of a good system of photometric 
measurements, the eye not being trustworthy for so delicate an operation. 

The storage of electricity was, of course, a great desideratum, and 
backed by the name of one who stood very high in the profession, a 
secondary battery of extraordinary pretensions had raised expectation to 
the highest. But two years have passed away without any useful result 
following the importation from Paris of that marvellous box ; and in the 
interval, experiments had not proved favorable to this class of battery. 
The difficulties of storage, though probably not insurmountable, have yet 
to be overcome. When submarine cables were first projected, all sorts of 
imaginary difficulties and dangers were conjured up against them, but 
they have triumphed over all obstacles, and he, Mr. Smith, believed that 
in like manner electric lighting enterprise will achieve a great success. 
After some brief references to the postal telegraphs, the telephone, and 
the microphone, Mr. Smith concluded with an earnest appeal to students 
of electricity, both theoretical and applied, not to be in a hurry to make a 
market of their talents, never to be ashamed to confess ignorance, always 


ready to listen to those who can teach ; and, as to the rest, learn above: 


all things to labor and to wait for that reward which, sooner or later, 
comes to every honest and patient worker. 

A vote of thanks, and a request that the address be printed in the 
society's Journal, having been proposed by Professor ADAMS, апа 
seconded by Mr. SPAGNOLETTI, it was carried unanimously. 


THE SEPARATION OF METALS BY ELEC- 
TROL YSIS. 


O obtain accurate results, the methods recommended must be carried 

out most exactly. For the determination of cobalt, an excess of 
neutral potassium oxalate must be added, but as the oxalate is gradually 
decomposed by the current, cobalt carbonate is deposited with the metal ; 
this precipitate must be removed by cautious addition of oxalic or sul- 
phuric acid. The deposition of the metal is, however, more rapid if am- 
monium oxalate replaces the potassium salt, but no more should be added 


than is necessary to form the soluble double salt. There is deposited 
with the metal, a red insoluble oxide which is but slowly reduced; to pre- 
vent this, the liquid to which an excess of oxalate has been added is 
heated, and a further addition of 3-4 grams of solid salt is made. The 
cobalt forms a grey adhesive coating, which must be well washed with 
water, alcohol, and ether, and then dried at 100 degrees. Nickel is es- 
timated in a similar manner. In the determination of iron, the chloride 
or sulphate, with excess of ammonium oxalate, may be used, and in the 
reduced state it does not readily oxidize. Zinc, separated as above, ad- 
heres firmly to the electrode, and cannot be removed by dilute acids, but 
can be detached by heating the capsule to redness, and treating the residue 
with fresh acid. The precipitation of manganese is complete only when 
but little nitric acid is used ; the presence of potassium oxalate causes 
separation of the peroxide, and this oxide is not firmly attached to the 
electrode, so that it must be separated by filtration, and converted by 
heat into Mn, O,. Ammonium oxalate must be added to bismuth nitrate 
solution, but some peroxide is formed which is but slowly reduced ; great 
care in removing all water by alcohol and ether must be exercised, so as 
to prevent oxidation. The electrolytic deposition of lead cannot be re- 
commended. Copper separates from an ammonium oxalate solution with 
great ease and accuracy. Cadmium forms a grey coating, which, although 
not adhering firmly, сап be removed without loss if washed cautiously. 
Tin separates from the solution of chloride or oxalate as a fine grey 
coating ; antimony separates as a fine light grey firmly adhering precipi- 
tate, from solutions to which sulphuretted hydrogen has been added. If 
the solution be acid, ammonia, or ammonium, sulphide in excess, is added. 
Ammonium sulphate accelerates the reduction. Arsenic cannot be separ- 
ated quantitatively. Iron and manganese can only be separated if the 
formation of the manganese peroxide is prevented until the greater part of 
the iron has been precipitated. The presence of ammonium oxalate 
affects this result. If the oxalate has been decomposed before the end 
of the precipitation, and this is shown by the formation of a pink color, 
heat must be applied, and three to four grams of oxalate added. If the 
quantity of manganese is small, it appears as peroxide at the positive elec- 
trode, but if the proportion of manganese is double that of the iron, then 
the peroxide must be dissolved in oxalic acid, without interruption of the 
current, so as to effect complete separation The precipitation of manga- 
nese from the solution of oxalate as peroxide is not quantitative; therefore, 
the liquid, holding the greater part of the maganese peroxide in suspen- 
sion, must be boiled so as to decompose the ammonium carbonate, and 

then neutralized with nitric acid, after which the metal must be precipita- 

ted as sulphide. Iron and alumina are separated so long as the ammoni- 
um oxalate is in excess of the carbonate formed by electrolysis; as in the 

previous cases, an excess of oxalate (three grams per 0.1 gram oxide) is 

added to the solution of the double oxalates, and the mixture is electro- 

lyzed whilst hot. If the alumina is in excess of the iron, the same pre- 

cautions must be taken as in the case of manganese.—Abstract of paper 

by V. Francken from Journal of London Chemical Society 


PROF. TYNDALL ON LIGHT AND THE EYE. 


[~ our last number, we gave a condensed report from an English paper, 

of Prof. Tyndall’s first two lectures, in London, on the above sub- 
ject ; we now take, from the same source, an abridgement of his fifth, 
and concluding lecture. 

In his fifth lecture on ‘‘ Light and the Eye,” Prof. Tyndall proceeded 
with his illustrative experiments on the spectrum. He made it first fall 
from Thollon’s prism, on a screen of red flannel, the result being that all 
the prismatic rays were quenched, except the red. What had become of 
the rest, it was asked. They had not been annihilated, for, throughout 
nature, nothing was ever lost. ‘lhe missing light had been converted into 
heat. In like manner, when the prismatic rays were sent through a glass 
vessel filled with blue liquid, all of them vanished from sight save the 
blue, which was slightly tinged with green. The rest had been changed 
into heat. But the spectrum extended in both directions, beyond its vis- 
ible limits. Beyond the visible red, they had rays of high heating power, 
though incompetent to exhibit themselves to the sense of sight ; beyond 
the violet they had a vast body of rays, which, though feeble as regards 
heat, and unable to give light. were of the highest importance, because of 
their capacity to cause chemical action. In the case of the electric light, 
the energy of the non-luminous calorific rays emitted by the carbon points, 
was about eight times that of all the other rays taken together. It was 
possible so to sift either the solar or the electric beam, as to intercept its 
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luminous rays, while allowing the non-luminous rays free transmission. 
This was demonstrated experimentally. Тһе beam was made to pass 
through a solution of iodine, in front of the lamp, when the central bands 
of the spectrum were first cut out, and, by transmission through another 
solution, the whole spectrum was quenched. But the substances which 
thus eliminated the light, allowed free passage to the rays of heat. To 
show this, the beam was made to converge in the dusty particles of the 
theatre, by means of a plano-convex lens. The heat present at the focus 
was at once detected by the needle of the thermopile. Тһе heat of the 
dark rays having been intensified by means of conjugate mirrors, it was 
proved by various experiments, that paper and wood could be kindled by 
it, non refractory metals fused, and refractory ones, suchas platinum, 
heated to whiteness. Platinum thus heated, rivaled the brilliant magnes- 
ium light. It was proved, in this way, that non-luminous calorific rays 
might thus be transformed into luminous ones, yielding all the colors of 
the spectrum. ‘This passage from the non-luminous to the luminous con- 
dition, by the intervention of a refractory body, is termed calorescence. 
But the audience was reminded of the extension of the spectrum, beyond 
the visible portion side of the violet also. These other invisible rays, 
when allowed to fall on certain substances—the disulphate of quinine, for 
instance—rendered these substances luminous, and were thereby them- 
selves rendered visible. This change is termed fluorescence. Many 
beautiful experiments, illustrative of this subject, were performed. The 
phenomena of phosphorescence were next illustrated, mention being made 
of Balmain's luminous paint, and of more or less unsuccessful attempts to 
prevent colliery accidents by the introduction of phosphorescent lamps. 
A phosphorescent butterfly was greatly admired Passing to spectrum 
analysis, Dr. Tyndall remarked, that metals and their compounds impart to 
flames peculiar colors, which are characteristic of these metals, as was ex- 
emplified in the instances of mercury, thallium, silver, sodium, chloride of 
lithium, and chloride of strontian, the identifying bands of which sub- 
stances were shown upon the screen. Hence, since we had acquainted 
ourselves with the bands produced by all known metals, new bands in the 
spectrum were proof of the presence of new metals in the flame. It was 
thus that the founders of spectrum analysis— Bunsen and Kirchhoff dis- 
covered rubidium and cæsium, and that thallium, with the superb green 
band the audience had just seen, was brought to light by Mr. Crookes. 
In the sixth, and concluding lecture, Thollon's vivid spectrum was again 
thrown upon the screen, and the lecturer then proceeded to illustrate, ex- 
perimentally, the analogy between sound and color. A square disc of 
brass was made to give forth notes, whose pitch from the lowest to the 
highest was marked by the varying lengths of the lines caused by the 
vibrations of the sand strewn over the plate. These lines were termed 
nodal lines. The difference between a chorister boy s shrill voice and the 
bass tones of a man, was that the nodal lines left by the latter were 
longer. The air, which was the medium of conveying sound, might be 
compared with the luminiferous ether pervading all space; and in the 
spectrum, the luminous waves were found to lessen in length, in passing 
from the red to the violet ray. The ether's movements were undulatory, 
though the waves, like those of water in the chaotic foam of the Niagara 
Falls, a view of which was thrown upon the screen, might cross and re- 
cross in every direction.  Newton's emission theory was first opposed by 
the celebrated astronomer, Huyghens, and the no less famous mathema- 
tician, Euler, and no scientist of any repute now upheld Newton's con- 
ception of light as an infinite number of projectiles impinging upon the 
eye. When tested by the facts, that notion had utterly broken down; 
whereas not one of the facts had been left unexplained by the undulatory 
theory. It accounted for all the phenomena of reflection; for all the 
phenomena of refraction, single and double; for all the phenomena of 
diffraction; for the colors of thick plates and thin, as well as for the colors 
of all natural bodies. It accounted for all the phenomena of polarization, 
as was shown experimentally, in the course of the lecture; for all those 
chromatic splendors exhibited by crystals in polarized light. "Thousands 
of isolated facts might be ranged under each of these heads; the undula- 
tory theory accounted for them all. It traced and illuminated paths 
through what would be otherwise the most hopeless jungle of phenomena 
in which human thought could be entangled. This was why the foremost 
men of the age accepted the luminiferous ether, not as a vague dream, but 
as a real entity—a substance endowed with ineriia, and capable, in ac- 
cordance with the established laws of motion, of imparting its thrill to 
other substances. It was Dr. Thomas Young, Prof. Tyndall reminded 
his audience, his own predecessor in the chair of Natural Philosophy in 
the Royal Institution, in the first year of the present century, who finally 
overthrew the emission theory. Young never saw with his eyesthe waves 
of sound, but he had the force of imagination to picture them, and the 
intellect to investigate them. And he rose from the investigation of the 
unseen waves of air, to that of the unseen waves of ether, his belief in the 
one being little, if at all, inferior to his belief in the other. Young 
proved, that by adding light to light, darkness could be produced, just as 
by superinducing sound upon sound, silence could result. Light thrown 
on water was accordingly quenched, as the lecturer showed, by a beautiful 
experiment, when oil of turpentine was cast upon the surface. The ex- 
planation given was, that by the action, technically styled interference, 
the light reflected from the upper surface, deadened that reflected from 
the lower. Iridescence was illustrated by reproducing Newton's famous 
soap-bubble experiment, and the same philosopher's beautiful ring. 
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LOCOMOTIVE TORPEDOES FOR COAST 
DEFENCE. 


IEUTENANT C. SLEEMAN, R.N., delivered a lecture last week, 

in January, at a meeting of the Royal United Service Institution, 

on ‘‘ Locomotive Torpedoes.” The lecturer divided the submarine 
weapons known as locomotive torpedoes, carrying within themselves the 
power of locomotion, into two classes—first, the ‘‘ uncontrollable’ (those 
that cannot be controlled at the will of an operator); and, secondly, the 
'' controllable" (those capable of being directed by the operator) In 
the uncontrollable class he placed the Whitehead fish torpedo, and he held 
that this was the most perfect torpedo of its class. The advantage of 
this weapon was that up to its limit of accurate range, 500 yards, it was 
entirely self-acting, and the vessel using it had nothing further to do with 
it when once it was discharged. Moreover, it had great speed, covering 
the 500 yards in 40 seconds. Its disadvantages were its limited accurate 
range, the complicated nature of its adjustments, and the necessity of 
discharging it from special apparatus. He mentioned that the German 
government had been making experiments with sunken batteries, contain- 
ing several Whitehead torpedoes, discharged from the battery by electri- 
cal means under the control of those on the shore batteries, with the pur- 
pose of increasing the range of this torpedo, but he did not know what 
success had attended the experiment. He then dealt with the second 
class—the ‘‘ controllable,” and described the Ericsson," the Brennan,’ 
and the ‘‘ Lay," the last-mentioned the invention of Colonel Lay. The 
first, he said, had been under trial in America, but the trials were not 
regarded as successful. The Brennan was an Australian invention, 
and had lately been under experiment at Chatham. This he described as 
a weapon moved ahead and steered entirely by mechanical means, those 
means being the connecting of the shaft of two drums placed in the 
body of the torpedo. These are made to revolve by fine wire reeled on 
them and connected with the directing point. The steering is affected by 
increasing or decreasing the velocity of either of the reels at the directing 
point. .At Chatham a speed of 14 knots an hour was attained, and the 
weapon was controllable up to about 1,200 yards. The lecturer considered 
that the disadvantages of the weapon were many, while its advantages 
were few. The Lay" then came under notice, and this was illustrated 
by diagrams. The weapon, which had been successfully experimented 
with in Russia and Belgium, was theonly existing type of its class. It 
was constructed of steel, one-eighth of an inch in thickness, and was 
divided into three distinct sections—first, the bow section ; secondly, a 
reservoir section, with the motive power, carbonic acid gas; and thirdly 
the after-section, containing the steering apparatus. The total length of 


the whole was 26 feet, its maximum diameter 24 inches, and it weighed, 
when completely loaded, 144 ton. The amount of explosive carried in 
one type of the Lay was go pounds of dynamite, while the Russians 
had increased the charge to 150 pounds of that explosive. The charge 
could be exploded at will, or by contact. The lecturer described the con- 
trollable character of the Гау” for its run of a mile and a half for har- 
bor defense, or of three-quarters of a mile to a mile when used against a 
ship. He dwelt upon the value of this torpedo in harbor defence, and he 
held that the ingenious Nordenfelt submarine boat, armed with two of 
the Lay torpedoes, would make the successful attack on a harbor most 
doubtful. He also graphically and clearly described the Lay torpedo 
in ship attack and defence, and the advantages which a ship possessing 
the ‘‘ Lay ” would possess over a better armed vessel without this torpedo. 
He also pointed out the circumstances under which this torpedo would 
prove a most valuable factor in the defence of rivers, estuaries, and chan- 
nels. Admiral Gore Jones, who opened the discussion, dwelt upon the 
inconvenience and danger arising in the Lay " torpedo from the motive 
power arising from carbonic acid gas in the reservoir, and he stated, that 
in the earlier experiments the cable ‘‘ kinked,” and the experiments had 
to end. He contended that the use of the torpedo could only be limited. 
Colonel Gallway, R.E., dwelt upon the danger in a ship of carrying dyna- 
mite for the arming of the Lay," and he questioned whether in practice 
in sea battles the Lay would have all the advantages claimed for it. 
Captain M'Clear, R. N., offered some observations, and then Mr. Norden- 
felt answered some of the objections started by Admiral Gore Jones.— 
Mechanical World. 


THE AMERICAN ELECTRIC COMPANY are to remove from New 
Britain, Conn., to Lynn, Mass., and occupy a new building with 30,000 
square feet of floor. It is anticipated that their business will increase 
sufficiently to require 300 men. 
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THE FERRANTI DYNAMO MACHINE. 


EVERAL new dynamo machines have recently been 

brought before the public in England,and have attract- 

ed much attention. Among these are the Ferranti, 

theGordon 
the Dandeu and 
Chertemps, and 
the Elphinstone 
and Vincent ma- 
chines, all of 
which, except the 
last, are of the 
alternating - cur- 
rent type. Of 
these, the Fer- 
ranti, or, more 
properly, the Fer- 
ranti - Thompson 
machine, appears 
to have attracted 
most attention, 
and the most ex- 
traordinary 
claims have been 
made in regard 
to its efficiency. 
After a careful 
examination of 
such data as are 
obtainable in re- 
gard to it, we are 
very far from 
sharing the great 
anticipations 
some of our con- 
temporaries seem 
to entertain, as to 
the part which 
this machine is 
likely to play in 
the development 
of the different 
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The Hammond Electric Light and Power Company, 
which appears to have had principal charge of the develop- 
ment of this invention, has been enabled, from its large 
experience in the exploitation of the Brush patents in Eng- 
land, to manage the advertising part of the business with 
extreme skill, and without very scrupulous regard for scien- 
tific accuracy of statement. 

Before any definite information was given to the public 
in regard to the construction of the machine, paragraphs 
appeared in the press, announcing the invention, by Sir 
William Thompson and Mr. Ferranti, of a dynamo, start- 
lingly novel in construction, and five times as efficient as 
Of course, the public gen- 
erally took this statement to mean that the Ferranti ma- 
chine was capable of producing a given result with -one- 
fifth of the power required by other dynamo machines. 
Mr. Hammond was afterward compelled, when the ab- 
surdity of this result was pointed out, to explain that what 
he really meant was, that a Ferranti machine of given 
capacity, could be produced at one-fifth the cost of an ordi- 


nary dynamo of like capacity. 
The first pub- 


I. lic exhibition of 
this machine ap- 
pears to have 
taken place in the 
latter part of 
November last; 
and we reproduce 
the following des- 
cription of the 
machine,from our 
able contempor- 
ary, Zhe Elec- 
trical Review, of 
Dec. 2, 1882. 
"Fig. x is a 
general view of 
the Ferranti dy- 
namo - electric 
machine, and in 
a few words, it 
may be described 
as being made of 
a cast iron frame 
in two pieces, 
each carrying t6 
electro - magnets 
arranged in a cir- 
cle, with their 
poles within a 
short distance of 
each other, and 
== having between 
them a revolving 
—— zig-zag shaped 
rng of copper 
IE ribbon composed 
———— of 2 layers. The 
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applications о! = —— two ends of this 
electricity; and —_— .. continuous  rib- 
we must confess, . ===—-=-=—-=———-—- bon are con- 
that the highly ST nected—one to a 


sensational man- 
ner in which it 
has been placed before the public, leads us to accept, 
with extreme caution, such statements as have been made 
in regard to its performances, especially as these statements 
appear to have been founded largely upon mere guess 
work. 


THE FERRANTI DYNAMO. 


ring attached di- 
rect to the axle 
supporting the armature, and the other to a second ring on 
the axle, but insulated from it. Two rubbers convey the 
alternating-currents to two terminals, shown on the outside 
framework of the machine. The small pulley at the end of 
the axle is for the purpose of connecting the machine 
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with a speed indicator. Тһе electro-magnets are fed from 
a separate source; in this instance, from a small Siemens 
machine of the D' type. 


Is an alternating-current machine, and although quite simple 
and compact in its construction, it does not seem to us to 
present such startling features of novelty as its promoters 


The armature is partially shown in Fig. 2, as it appears 
with one side of the machine taken away. The length of 
the copper ribbon, which is wound continuously in a zig- 
zag shape, so as to produce 12 convolutions, is 120 feet. 
Its width is 12.5 mm., and thickness 2 mm., and its total 
weight 18 pounds. The convolutions are insulated, one 
from the other, by vulcanized fibre. The outside diameter 
of the armature is 2115 inches, and the mean diameter 15 
inches. Its resistance is only .о265 ohms. From these 
figures, our readers may calculate the mean, or periphery, 
speed of the armature, which, at the time of our first inspec- 
tion of the machine, was running at 1,900 revolutions per 
minute. 


Fic. 2. 


“We are not able to give the mechanical details of the 

manner in which the armature is attached to the axle of the 
machine, as we understand publication of this portion of 
the apparatus would endanger some of the foreign patents. 
Our readers of a mechanical turn of mind could, however, 
doubtless suggest many methods of accomplishing such an 
object, and we, therefore, fail to see the necessity for keep- 
ing back such details from the scientific press, whose 
endeavor is usually to present a complete description of any 
apparatus its representatives are invited to publicly inspect. 
. “Тһе electro-magnets are alternately north, and their 
complete dimensions are as follows: Length, about 6 
inches; depth, about 412 inches; and diameter at widest 
part, 34 inches. The core of each magnet is wedge shaped, 
with rounded ends. The wire on each electro-magnet is 3.5 
mm. in diameter, and consists of but four layers, weighing 
about 8% lbs.; and the total resistance of all the 32 electro- 
magnets connected up in series, is 2% ohms. The two 
lower terminals on the machine represent their ends. 
The small Siemens machine used for exciting these 
electro-magnets produces in them a current of 211% 
ampères. Their poles are within 34 of an inch of each 
other, so that a very intense magnetic field is the result. 
The height of the machine is 25 inches, and its base 
measures 24x22 inches. Mr. Ferranti informs us, that its 
total weight is only 1134 cwt. 

“This small and very compact apparatus, with the aid of 
the Siemens' 'exciter' (weighing about 2 cwt.), was pro- 
ducing the current which kept 300 Swan incandescent lamps 
in action at a stated luminosity of 20 candle power each. 
The lamps were arranged between the main conductors— 
which, by the way, were naked copper wires of one quarter 
inch in thickness—three in series, so that an electro-motive 
force of about 150 to 160 volts should be required for each 
set of three lamps, and a current strength of about r.4 
ampéres. We are informed, that, in the absence of any but 


have claimed for it. The arrangement of the field magnets 
is identical with that used long since in the Wallace-Farmer, 
and other well-known types of machines; and the absence 
of iron from the armature is certainly not new. The pe- 
culiar zig-zag arrangement of the armature conductors, 1s, 
we are inclined to think, an efficient one for machines of 
the alternating-current type, but we are not greatly impressed 
with its novelty. Figs. 3, 4, and 5, which we reproduce 
from United States patent No. 232,498, dated September 
21st, 1880, to A. G. Holcombe, show a striking similarity to 
the cuts of the Ferranti machine, which we have given above, 
and the resemblance is not merely superficial. Indeed, the 


FIG. 3. 


approximate measurements, the machine may be considered | arrangement of the armature conductor, shown in Figs. 4 and 
‚ as having an electro-motive force, or difference of potential|s, seems to be substantially the same as that adopted by 


between its terminals, of 125 volts." 


Messrs. Ferranti & Thompson. It is stated in the specifica- 


As will be seen from the above description, this machine | tion, that "Fig. 5 (Fig. 4 above), shows another way of arrang- 


70 


ing the conductor d, which consists of a disc K, provided 
with the continuous grooves K’ K’, one on each side of it, 
the principal lines of the grooves being radial. The con- 
ductor is placed in the groove by Jaying it all around against 
one side of it, and so following around the groove until the 
different layers completely fill it, as shown at Fig. 6 (Fig. 5 
above), which is a transverse section of Fig. s. ‘The wires 
in the two grooves are then connected together, and the 
ends d* and 2° connected to the insulated collars. By this 
method of winding the conductor, the greater part of it is 
caused to cut the lines of magnetic force at right angles. 
Consequently, for a given useful effect, less wire is required 
and the resistance is to such extent reduced." Іп another 
part of the specification it is stated, that the disc which forms 
the carrier for the armature conductor, is made of “а suita- 
ble diamagnetic material.“ Probably Messrs. Ferranti & 
‘Thompson have somewhat improved this form of armature 
in the details of mechanical construction; and the use of 
a flat copper ribbon instead of insulated wire probably 
presents some advantages, although we are inclined to 
think, from the published reports of experiments made 
with the Gordon machine, that this may also involve serious 
disadvantages, unless the copper ribbon is made quite 
narrow. 

With regard to the efficiency of the Ferranti machine, 
no sufficiently trustworthy data appear, as yet, to have 
been made public to enable us to form an intelligent 
opinion. Some of the continuous-current machines now in 
the market, show an actual efficiency of about ninety per 
cent, and we do not think the Ferranti machine will go 
much beyond that figure, or even reach it; indeed, we shall 
be much surprised if any alternating-current machine equals 
in efficiency, the best generators of the continuous-current 
type. Atthe exhibition, to which we have referred, indica- 
tor cards were taken from the engine driving the machine, 
but no electrical or photometric measurements appear to 
have been made, and the statements made by those in 
charge, as to electrical and photometric results, can not be 
reconciled with the measurements of power. 

On this point The Electrical Review says: Since wri- 
ting our description of the Ferranti machine which. appeared 
in our last issue, we have been favored by Mr. F. C. Phil- 
lips, the managing electrician of the Hammond Electric 
Light Company, with a short table of data, giving the con- 
ditions under which the machine was working on the occa- 
sion of the public exhibition.“ * * * which is as 
follows : - 


Current in main сігсіні................... 156 ampères. 


‘4 


Current in each lamp ...... ............ 1.3 
Resistance of агташге................. .0265 ohms. 
Resistance of external circuit ........... 7735“ 
Total resistance of armature circuit.. S8 tU 
Es LESIOtAE acs сара y eM урин 125 volts. 
E. M. F. for each lamp. ....... yr ы * 
Resistance of field magnets.............. 2.5 ohms 
Resistance of exciting machine........... 5 “ 
Resistance of exciting circuit....... о 


Current in exciting circuit..... 22 5 amperes. 


"As we mentioned last week, the indicated horse-power of 
the steam engine when driving the machine to produce the 
necessary current for 300 swan lamps, of 20 (?) candle 
power each, was 25.5. Ina pamphlet, which was circulated 
on the evening in question, and descriptive of the system, 
the horse- power was stated to be ander 26, and labeled on 
the walls it was given as 27. We will take as an approxi- 
mate average, 26 indicated horse-power. * * * * 

"According to Mr. Phillips' table, weobtain from the total 
electro-motive force and ampéres combined, an expenditure 
of over 20 electrical horse-power ; but with our modified 
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figures, we cannot arrive at more than 23, whether by calcu- 
lating on the basis of a single lamp or from the calculated 
external resistance of all the lamps. If, however, we could 
measure this external resistance, we should doubtless find 
the electrical horse-power still further reduced. Another 
point has yet to be considered. The engineer in charge of 
the Ferranti installation, Mr. Logan, informed us that the 
engine when driving the counter-shafting and the machines 
with open circuits, indicated about 7 horse-power. From this 
it will be obvious, that the amount of engine power taken 
up in producing the current forthe 320 Swan lamps, would be 
considerably /ower than the electrical horse-power quoted, 
were the figures for obtaining the latter result to be de- 
pended upon. We should imagine that no tests, of anything 
approaching an accurate nature, had been taken from the 
Ferranti machine—the fact of its being an alternating-cur- 
rent system would not, of course, tend to make such tests of 
an easier character—and it would appear, that its presumed 
efficiency has been simply calculated from the known data 
of a Swan lamp absorbing a certain current strength and at 
a stated candle power." We have awaited with interest 
the publication of more trustworthy data, but the results 
of such further tests as have been made do not appear to 
have been as yet given to the public. 

A great point has been made of the low internal resist- 
ance of the machine as something quite remarkable. We 
do not think the figures given above warrant such a claim. 
It will be seen that the ratio of the armature resistance to 
the external] resistance is about as one to thirty. Some of 
the best continuous-current machines now in use, show as 
low a ratio as one to forty, and we are informed that this 
ratio has even been made as low as one to sixty in actual 
practice. It will be observed, moreover, that the relative 
amount of work expended in exciting the field is quite con- 
siderable, and this ought to be taken into account in this 
connection, as it indicates that the comparative shortness of 
the armature conductor has been compensated for by a 
greater intensity of field. 

As regards simplicity and cheapness of construction, the 
advantages presented by the Ferranti machine are more 
obvious, but we think they have been largely over-estimated. 

Great stress appears to have been laid upon the com- 
paratively small size and light weight of the machine. This 
does not seem to us to be, by any means, а con- 
trolling consideration, at any rate, within the limits which 
appear to have been reached in the machine exhibited. 
Reduction of weight does not by any means imply a corre- 
sponding reduction of cost. The greater part of the weight 
of an ordinary continuous-current dynamo, consists of the 
large masses of iron in the cores and pole pieces of the 
field magnets, and cast iron is very inexpensive. The only 
really expensive material used, is the copper forming the 
armature and field coils, and we doubt if the Ferranti 
machine is capable of producing as great results in current 
energy per pound of copper, as have already been obtained 
with well-known machines in common use. It should be 
borne in mind, moreover, that positive advantages, in 
economy, are secured by the use of large masses of iron in. 
the field magnets, in enabling a very intense field to be 
maintained with very little expenditure of current energy, 
and these advantages more than counterbalance, as it seems 
to us, a considerable increase of size and weight. In the 
Ferranti machine exhibited, the comparative lightness of 
the field magnets appears to have been purchased at a con- 
siderable expenditure of current energy for exciting them. 

Lightness of moving parts, however, is on all accounts 
desirable, and the extreme lightness of the Ferranti armature 
is a very commendable feature of the machine. 

In considering the subject of simplicity and cheapness of 
construction, we must not lose sight of the fact, that a sep 
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arate machine has to be used to excite the field of the 
Ferranti machine, and the two machines taken together, 
should be compared with a continuous-current machine, 
capable of producing the same result. It appears to us 
extremely doubtful, if such a comparison would be as favor- 
able to the Ferranti machine as is generally supposed, espe- 
cially in comparatively small installations. ‘The suppression 
of the commutator is a point of very great advantage in 
favor of alternating-current machines. Probably more 
trouble is experienced with the commutator of ordinary 
dynamos, than with all other parts of the machine put 
together; and with currents of the enormous volume,necessary 
for any general system of distribution, the problem of get- 
ting the current out of the machine without rapid deteriora- 
tion of the commutator and brushes, becomes an extremely 
dificult one to solve. It would be extremely desirable to 
obviate this difficulty entirely, by doing away with the 
commutator, but we venture to predict, that the dynamo 
machine of the future will not be of the alternating-current 
type. The alternating-current appears to be entirely inap- 
plicable to transmission of power, electrolysis, and many 
other applications of electricity, which must be provided for, 
in order to insure success in any general system of distribu- 
tion; it is far more dangerous than a continuous-current, 
and involves much more loss of energy in the mains. In 
order to keep the dimensions of the main conductors in a 
general system of distribution within practicable limits, we 
have no doubt it will be found necessary to use a current, 
of at least four or five hundred volts electro-motive force. 
Such an electro-motive force would be entirely safe with a 
continuous-current, but with an alternating-current, it would 
be so dangerous, as to be entirely inadmissible. With an 
alternating-current also, the loss from induction is a very 
serious disadvantage. A current of any considerable vol- 
ume, having its direction reversed thirty thousand times 
per minute, as in the Ferranti machine, must produce 
powerful inductive effects in all contiguous objects which 
form paths for the circulation of induced currents, and the 
loss of energy from this cause must be quite appreciable, 
even in short circuits, and in circuits of any considerable 
length, would be very great. 

Such machines, as the Ferranti, may prove useful in instal- 
lations of moderate size, where the lamps are not far from 
the machine; but we do not believe that they will displace, 
to any considerable extent, the continuous-current dynamo 
machines now in the market, much less that they will work 
a revolution in the business. 


ELECTRICITY AS A HINDRANCE IN 
MANUFACTURING. 


N many kinds of manufacturing, frictional electricity 
proves one of the most serious embarrassments, to the 
satisfactory operation of machinery; especially where the 
atmosphere is too dry to conduct the electricity to the earth. 
Textile mills, of all kinds, are especially subject to difficul- 
ties of this nature. 

In spinning and carding rooms, in dry weather, the 
fibres repel each other, and stand-out in every direction. 
Every belt, and every spinning band, by their motion, pro- 
duce enough frictional electricity to represent a large 
amount of power, although we are not aware that any at- 
tempts were ever made, to make careful estimates of the 
quantity of energy thus lost for application; yet, it is well 
known that electricity presents numerous difficulties in the 
several operations of manufacture. 

Where the air is heavily charged with moisture, it forms 
a conductor, which relieves the difficulty. It is this reason, 
more than any other, which permits England to weave goods 
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with the same machinery as is used in this country, pay the 
extra expenses of freighting the cotton across the Atlantic, 
returning the goods, and selling them in this country, after 
paying duties. The humid atmosphere, supplied by the 
Gulf Stream, in conducting the electricity generated in her 
mills, allows England to brave the competition of those 
other parts of the world, which are more advantageously 
situated, in regard to proximity to raw material and market. 
The position of the textile manufacturing towns are not 
accidents, or hap-hazard coincidences. They are all in 
places subject to more than the average humidity. 

If this country is to compete successfully, in the manu- 
facture of fine fabrics, no crutches, in the form of excessive 
tariff, will allow us to hobble to prosperity; and traffic is so 
common between the two countries, that the best machinery 
is in reach of manufacturers in both countries. 

Without neglecting other essentials, it is of paramount 
importance that the ingenuity of man must accomplish what 
nature has neglected to do for us; and the solution of this 
problem, is a matter full of promise to electricians. 

Many years ago, the carding room, in the upper story of 
the Peabody mills, in Newburyport, was known as an “ elec- 
trified room." So much static electricity was generated 
and held during dry weather, that it sometimes became im- 
possible to operate the machinery. "The difficulty was re- 
moved by the use of a large blower, which would force air 
from the damp basement into this room, whenever the over- 
seer reported that the electricity was causing trouble. It 
was generally necessary to change the air in the room in the 
middle of each half day. We have knowledge of many in- 
stances, where good results have followed, by placing 
pointed copper rods around the main belts, and connecting 
these rods to water pipes, or lightning rods. This would 
remove only the frictional electricity generated at the main 
belt, and would have no direct effect upon that from the 
other belts in the room. 

Mills have been set on fire by the frictional electricity 
from belts. 

In the worsted manufacture, it is necessary to store the 
stock, at a certain stage in the process, in damp basements 
for a time ranging from one to six months, in order to re- 
move the electricity. A few months ago, it was stated in 
the English papers, that this operation had been reduced 
to a few hours, by enclosing the worsted slivers in a copper 
cylinder, which was closed and the air exhausted, permit- 
ting the electricity to reach the copper readily and thence 
pass to the earth. We are not aware that this process has 
been adopted in the United States, although it has been 
commended by an American worsted manufacturer. 

The well-known method of blowing small jets of steam 
in а room, is a poor way of increasing the humidity, be- 
cause the steam produces a rise in temperature, which in- 
creases the capacity of the air to hold water in suspension, 
and the surplus vapor condenses in minute drops of water, 
which adhere upon the machinery in colder portions of the 
room, 

The Garland system of moistening a room by means of 
glass atomizers, has met with success in accomplishing the 
object for which it was designed. 

These atomizers are near the ceiling, and connected 
with two systems of pipes, one furnishing a supply of 
water, and the other connected with a reservoir of con- 
densed air. The vapor from these atomizers is in the form of 
bubbles—not drops—which float in the air, and moisten it 
very evenly. 

There have been other methods of moistening the air: 
by throwing fine streams of water against some hard sur- 
face, as the inside of a sheet metal cylinder, open at both 
ends, and the draught of air which passes down through 
the cylinder, becomes quite heavily charged with moisture. 
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In paper mills, the paper coming from 
der rolls is highly electrified, and the surface of the sheets 
of paper, being a condenser, has a tendency to retain the 


charge. It is a matter of importance in printing papers, 
that this electricity be discharged, as it is very hard to 
manage the paper in the printing press, if it is still electri- 
fied. Waterin the form of vapor, or spray cannot be used. 
as it would destroy the finish of the paper; and the method 
generally used is to stretch copper wires each side of the 
paper, and their ends fastened to the frame of the machin- 
ery, so that the electricity 1s constantly discharged. 

A similar method has been devised for textile mills, by 
Mr. Francis W. Whiting, of the Boston Manufacturers’ 
United Fire Insurance Company. 
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The machines are connected with each other, as shown 
in Fig. 2, by means of conductors laid along the floor and 
leading to the earth. On the outer side of the belts as 
they /eave the pulleys, conductors made of brass tubing 
capped with balls, shown in Fig. 2, draw the electricity to 
the machines, and thence it is conducted to the earth. In 
its application, this method is new, and where used, the 
results have been all that could be desired. 

It would be interesting to know how much power in a 
mill is devoted, under any known atmospheric conditions, 
to the generation of static electricity; and of greater 
value, would be any means, by which this electric action 
could either be prevented or utilized. 

In the silk manufacture, it is customary to have channels 
of water in certain departments; and some processes are 
carried on in basement rooms, in order to prevent electric 
action from interfering with the spinning. | 

The finest muslins in the world are made by a special! 
caste in India, and the work is done at dawn and twilight, 
when the humidity of the atmosphere is especially favorable 
for cotton spinning. 

In hand spinning, the roving is fed to the spindle be- 
tween the finger and thumb; and the salient point in spin- 
ning by machinery, is the substitution of a front roll, covered 
with leather, in place of the touch of the live human finger. | 
This leather is cemented upon the roll, and the joint of hard 
cement injures the fibre, as it passes under it. Now, the 
substitution of a perfectly homogeneous material for the 
leather, is a great desideratum. Anything which could be 
cast around the core, likea printer's roll, would answer in 
this respect, if it would only meet the greater difficulty of. 
possessing the proper elasticity to pull the cotton, and 
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neither produce electricity nor absorb moisture from the air. 
There have been one hundred and forty substances patented 
for this purpose, but none of them have proved satisfactory 
in practical application. The compounds of rubber become 
electrified in clear, dry weather, and those materials with 
gelatine as a base, become covered with moisture in a damp 
day. A mill, in the central part of Massachusetts, once 
adopted a compound of gelatine, for the front rolls in one of 
the spinning rooms, and the résult was, at first, eminently 
satisfactory; until a “dog day" came, and the moisture 
from the atmosphere settled upon the rolls, and the cotton 
caught and clogged, so that the cotton could not be spun, 
and it was necessary to stop the mill, until the abandoned 
leather rolls could be replaced. 

The whole question of frictional electricity in mills, has 
not received the study which it deserves from electricians; 
and its successful solution is a matter of sufficient promise, 
to be regarded as the greatest invention of the century, in 
the art of textile manufacturing. 


STORAGE BATTERIES. 


OTWITHSTANDING the large share of public 
attention which storage batteries have attracted 
during the past two years, the practical results so far accom- 
plished with them are entirely insignificant. Our readers 
will remember the sensation caused by the appearance of 
the Faure battery. M. Phillipart, the well known operator 
on the Paris Bourse, who had the matter in charge, managed 
it with true Gallic appreciation of the importance to busi- 
ness enterprises, of captivating the imagination. After pre- 
monitory circulars, warning the public of the impending 
disclosure of a startling invention, came the famous box of 
concentrated electricity—a million foot' pounds carried in 
the hand—by means of which Sir William Thompson and 
the London Zimes were enlisted as gratuitous advertisers. 
Popular interest in new applications of electricity was 
already very great, and most men were prepared to accept, 
without much scrutiny, any plausible statement as to the 
possibilities or probabilities of new developments. 

Here was an invention which seemed destined to produce 
immediate results of almost incalculable magnitude. Elec- 
tricity could be stored and transported. Packages of con- 
densed electricity would soon be as common articles of 
merchandise, as siphons of soda water ; and purchasers would 
have at hand an unlimited store of light, heat, and motive 
power, readily available and easily managed. All industries 
would soon be largely modified, and many entirely revolu- 
tionized. 

Not only have these extravagant anticipations not been 
realized, but the Faure battery does not appear to have gone 
into commercial use, even for the purposes for which the 
most conservative thinkers considered it immediately avail- 
able. 

Companies for working under the Faure patents, appear 
to have been incorporated in this city, as follows - 

The 


Faure Electric Storage and Light Co ...Capital $2,000,000 


Light and Force Co  .............. 5,000,000 
Western States Electric Storage Co. 2,000,000 
Southern © "е S ы cs 2,000,000 
New England Б = aa 775 2,000,000 
" Marine Electric Light and“ Y атам” 2,000,000 
Total тте ее MERGE d AM ж ee B ыға $I 5, 000, 000 


We have no means of ascertaining what other companies 
have been incorporated, outside of New York, for working 
under the same patents, but we suppose there must be a con- 
siderable number, 

The energies of the Faure promoters appear to have 
been expended, for the most part, in the organization of 
these companies; for, after most diligent inquiry, we are not 
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able to ascertain where a single Faure battery is in commer- 
cial use for any purpose, in this country, or where such bat- 
teries are manufactured or regularly sold. 

Soon after the appearance of the Faure battery, it was 
announced in the newspapers, and apparently upon author- 
ity, that Mr. Brush had solved the whole problem of storage 
of electricity, and had perfected a storage battery of extra- 
ordinary efficiency, which the Brush Company would soon 
be ready to introduce on a large scale, commercially. 
Although nearly two years have elapsed, the Brush battery 
does not appear to be anywhere in commercial use. It was 
not until last December, that the first public exhibition of 
it was made, and then under such circumstances, that no 
data could be obtained as to its construction or efficiency. 
Since then, a similar exhibition has been made at Cleveland, 
but we are informed that no plants have been sold for com- 
mercial use, and that the company is not yet ready to execute 
orders. 

With such large promises and such meagre results, after 
two years’ waiting, it is hardly to be wondered at, that there 
should bea reaction of opinion, and that many persons 
should consider the whole matter as delusive and purely 
speculative. In a recent interview with a reporter of the 
Boston Herald, Mr. Edison has given very emphatic expres- 
sion to this view of the case. He characterizes the storage 
battery as entirely worthless for practical use, an absolute 
failure, commercially, and does not hesitate to call the pro- 
moters of the different storage systems, now before the pub- 
lic, some pretty hard names. The arguments which he uses 
are not new, but they are forcibly put, and will no doubt 
have their influence with the public. He places the maxi- 
mum efficiency of a storage battery, in practical use, at 5o 
per cent, and estimates depreciation at 3o per cent. per 
annum. The cost of secondary batteries, for a system of 
distribution, he claims would greatly exceed the cost of lay- 
ing mains of sufficient size for working directly; and he 
regards the additional complication involved, in the use of 
secondary batteries, in such a system, as so objectionable as 
to render it entirely impracticable. 

We have not sufficient data for forming any precise opin- 
ion as to the figures Mr. Edison has given, but are inclined 
to think that he has taken somewhat too low a view of the 
utility of the storage battery. We have no faith in the 
availability of the storage system, for purposes of general 
distribution from central stations. We do not believe that 
such a system could compete with gas and other systems of 
illumination, unless the battery used were much more efficient 
and less expensive than any with which we are now acquaint- 
ed. Probably, the most serious defect of secondary batteries 
is in the gradual loss of charge, due to various forms of local 
action. In a general system of distribution, this would 
involve a constant and very serious waste of energy, as all 
the batteries must necessarily be kept sufficiently charged 
at all times, to develop their normal electro-motive force. 
Practically, each battery would have to be charged to its 
full capacity at quite frequent intervals, and in order to pro- 
vide for emergencies, a capacity would have to be given to 
the battery, largely in excess of ordinary demands upon it. 
In the practical operation of such a system, the average 
amount of energy locked up in the batteries would probably 
be equivalent to that required for several days' ordinary 
consumption, and with even a small percentage of waste, 
due to local action, the absolute loss would be very serious. 
Such a system may be compared to a system of distributing 
gas—if we suppose each consumer to be provided with a 
gasometer, holding sufficient gas for the ordinary use of sev- 
eral days, and a certain percentage of the gas, contained in 
the gasometer, to escape constantly by leakage. 

The best results appear to be obtained when the entire 
charge, as nearly as may be, is utilized within a compara- 
tively short time after the battery is charged. Although 
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this cannot well be done in a general system, it may be 
closely approximated in isolated plants for lighting mills, 
factories, and the like, where the entire apparatus is under 
the control of a skilled attendant, and the requirements are 
tolerably uniform and can be determined beforehand. 
Even in such a case, there would be a considerable loss, 
and we are inclined to think, that the plant would cost more 
for running a given number of lights by the storage system, 
than by the direct system. The depreciation would cer- 
tainly be much greater. In many cases, however, power 
costs very little, but is not available in sufficient quantity 
for running at the same time all the lights required. The 
plant at St. Denis, of which we give a description in another 
part of this issue, is a fair illustration of the manner in which 
secondary batteries may be made available in such cases. 
In theatres and other public buildings, where a total 
extinction of the lights might prove peculiarly disastrous, 
it may be found desirable to maintain a storage battery in re- 
serve, even at some additional expense, for running the lights 
a short time, in event of temporary stoppage of the machinery. 
It should be borne in mind, moreover, that the intro- 
duction of the incandescent light is not, in all cases, purely 
a question of competition in price with gas. Many users 
would gladly pay several times the price of gas, if they 
could have the incandescent light without the expense and 
annoyance of erecting and maintaining a separate plant. 
Such users can, in many cases, be supplied from existing 
lighting stations, by the use of high tension currents, for 
charging storage ‘batteries, and we have no doubt there will be 
some use for such a system in spite of its lack of economy. 
. These and other uses, under exceptional circumstances, 
where power costs little, or expense is not a controlling 
consideration, will, we think, create a certain legitimate 
field for storage batteries, but a far more restricted field 
than the enthusiastic promoters, of some of the enterprises 
now before the public, would have us believe. No doubt, 
many of the difficulties now attending the use of secondary 
batteries will, in time, be modified or overcome, but the 
small amount of real commercial progress made during 
the past two years, with the attention of so many able 
experimenters, concentrated upon the subject, does not 
seem to indicate unusually rapid development. 


THE ELECTRIC LIGHT AT ST. DENIS. 


HE plant recently erected for lighting the works of 
the Compagnie des Forges et Chantrers, at St Denis, 
France, appears to afford a fair illustration of the advan- 
tages which may be secured, under exceptional circum. 
stances, by the use of storage batteries, even although con- 
siderable absolute waste of energy is involved in using 
them. We take the following description of this plant from 
our contemporaries, Za Nature and Engineering : 

The installation comprises 10 Weston arc lamps, run 
directly from a Weston dynamo machine, and about 30 
Maxim incandescent lamps, run from Kabath accumulators, 
which are charged during the day time by the same ma- 
chine which runs the arc lamps in the evening. The works 
lighted are devoted principally to the construction of rail- 
way rolling stock, and include large stores of seasoned 
timber, saw mills, and paint shops, which, more than most 
other work shops, demand constant watchfulness to avoid 
fire. For this reason, lighting by gas, or by oil, involves 
many dangers, while the electric light, properly carried out, 
is quite safe. The engine at the works does not develop 
more than about 60 effective horse-power, of which 
48 are absorbed by the various machines, tools, etc., 
leaving only about 12 horse-power available for electric 
lighting purposes. This the company desired to utilize to 
the maximum; but running lights directly from the machine, 
it would not suffice for more than about то arc lamps. 
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The Weston arc lamps work under the conditions indi- 
* cated in the recent report of the committee appointed at the 
Paris Exposition. In the present installation, the generator 
is driven at goo revolutions per minute, developing an electro- 
motive force of 250 volts, and a strength of current of 20 am- 
péres, the electro-motive force being somewhat lower than 
that recorded in the official report. During four hours each 
day, the Weston generator is employed in charging 80 
accumulators of the Kabath corrugated type, placed about 
250 yards from the generator, and connected to it by insu- 
lated conductors, arranged overhead. These accumulators, 
arranged in two series of до each, have sufficient capacity 
to supply, during the period of lighting, each day, (boul 
three hours) the current necessary for feeding 30 Maxim 
incandescent lamps, distributed over the painting shops 
and drying sheds. The brushes of the Weston machine 
can be readily shifted on the commutator, so as to vary the 
strength of current within certain limits; but for charging the 
accumulators as arranged, it was found necessary to dimin- 
ish it still further, and to adopt an arrangement by which 
the current could be shifted directly from the lamps to the 
batteries, and back again, without endangering one or the 
other. For this purpose, an iron wire resistance is intro- 
duced into the charging circuit, so that the electro-motive 
force may be diminished, and in the same circuit is placed 
an automatic circuit breaker to guard against reversal of 
polarity of the machine. 

In charging accumulators with a dynamo-electric ma- 
chine, if the counter electro-motive force of the accumu- 
lators should become higher than the electro-motive force 
developed by the generator, the accumulators would com- 
mence discharging through the machine, and reverse the 
polarity of the field magnets. This would be especially 
liable to occur, when the machine is started, and a reversal 
of the charging current would be disastrous to the accumu- 
lators. For the purpose of preventing such back-flow of 
current from the accumulators, an automatic switch is 
used, which opens the discharging circuit in case of any 
back-flow of current. Fig. 2 is a diagram, showing the 


FIG, 2. 
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general arrangement of the machine, arc lamps, accumula— 
tors, and incandescent lamps. 
ВВ the circuit for the arc lamps, which are indicated by 
И; С isa galvanometer; and D a two-way switch, both of 
which are included in the main circuit. During the day 
time, the switch D is set, so as to connect the generator 
with the circuit EE, which includes the Kabath accumula- 
tors X, the resistance A, and the automatic circuit breaker 
L. Atnight the switch is set, so as to connect the genera- 
tor directly with the arc light circuit. The terminals of 
the two series of accumulators are also connected to the 
circuit 27, which includes the Maxim incandescent lamps 
A, arranged in multiple arc; and а fourteen-way commu- 
tator /, the plates of which are connected to resistance 


THE ELECTRICIAN. 


4 is the dynamo machine; | r. 


coils of iron wire, so as to permit the resistance of the 
circuit, to be gradually reduced as the batteries run down, 
and the strength of the current in the incandescent lamps 
to be maintained constant by hand regulation. The regu- 
lating apparatus and circuit shifting devices are illustrated 
in Fig. 3. 


-FIG. 3. 
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Ав already stated, the time of charging the accumula- 
tors is 4 hours per day, and the strength of current from 
20 to 22 ampères. The 10 arc lamps are used for 
lighting the saw mill, which is 495 feet long, 114 feet 9 
inches wide, and 88 feet high. The lamps are placed at 
a height of 20 feet from the floor. The Maxim incandes- 
cent lamps are used for lighting the paint shop, which is 
344 feet long, 55 feet 9 inches wide, and 39 feet high. The 
arrangement used for supporting these lamps 1s somewhat 
peculiar, and seems to afford considerable advantages for 
the purposes for which the light is required. As it is neces- 
sary to illuminate the cars in course of construction, and 
variably, according to the progress of the work upon them, 
it is necessary to be able to shift the lamps at will, and to 
place them where the light is especially required. To allow 
this to be done, the lamps are suspended as shown in Fig. 
Four parallel pairs of stout uninsulated copper wires 
are stretched horizontally across the room at a convenient 
height, and the lamps are mounted upon movable fixtures, 
which rest upon these conductors. ‘The fixture for each 
lamp consists of a piece of tubing, enclosing two insulated 
wires leading to the terminals of the lamp, and terminating 
at the upper end in two copper arms, which are so arranged 
as to form contact with the horizontal supporting wires, 
the whole fixture having the shape of a greatly elongated T. 
These horizontal wires are connected with the circuit of the 
accumulators, so that they form conductors leading to the 
different fixtures supported by them. Good contact between 
the horizontal wires and the arms of the fixtures, is insured 
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by occasionally rubbing the conductors with emery cloth. The cost of the acidulated water used in the accumula- 
With this arrangement, the lamps may be shifted at will|tors, which contains ten per cent. of sulphuric acid, is insig- 
along the horizontal conductors; and, as these conductors | nificant. Тһе cost of the installation was $3,600, and taking 
are arranged between the tracks on which the cars stand, interest at 5 per cent, and depreciation at 5 per cent., 
the lamps may be placed in any desired position for prop- about 56 cents per hour would have to be added 
erly lighting the work in progress. for these items, bringing up the total cost to 
This plant has not yet been in operation for a sufficient! $2.54. It should be borne in mind, however, that no allow- 
time to furnish exact data as to the cost of lighting, and the | ance is made in this case for the cost of power, as these 
advantages it offers, in point of economy, as compared with | figures are based on the assumption that the power costs 
gas lighting of equal intensity. Certain information on this | nothing. 
point, though somewhat hypothetical, is available; but it is While it is certain that the Weston machine is so well 
clear that the system is greatly superior to lighting by gas|designed and constructed, that its wear is of very small 
as regards security from fire, a matter of very great import- | moment, the sum allowed for repairs of the accumulators 
ance in a factory containing large quantities of inflammable |15, in the absence of absolute data, as low as can be safely 
material. assumed. It should be mentioned, however, that Mr. de 
As we have already stated, the power available for light- | Kabath undertakes to replace the batteries for nothing as 
ing purposes does not exceed 12 horse-power, and in|they are worn out, relying upon making a profit on the sul- 
this case it costs practically nothing, the additional work of | phate of lead produced. Assuming that all the running ex- 
driving the generator adding nothing to the men's wages, | penses do not exceed the above figure, a light equal to 1,000 
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ELECTRIC LIGHT AT THE CAR WORKS or Sr. DENIS. 


and nothing appreciable to the cost of fuel, which consists carcels is obtained from the Weston arc lamps, and of go 
almost wholly of wood rubbish. А workman who is paid carcels from the Maxim incandescent lamps. The cost of 
$1.20 per day has charge of the plant; but, as only about | gas, to produce the same amount of light, at Paris, would be 
half his time is occupied on this work, the item of attend- about $3.54 an hour, or 54 cents per hour more. 

ance may be put down at бо cents per day. The Weston In an installation of the kind we have described, and 
arc lamps use, each, two carbons, .43 of an inch in diameter, assuming that the power costs nothing, it 1s not necessary 
one 19 inches long and the other 8 inches, which last during that the duration of lighting should be nearly 1,000 hours 
six hours burning. These carbons cost 1.75 francs per per annum, to make the comparison of cost favorable to 
meter, and the hourly expense for carbons is, accordingly, lighting by electricity. Down to 220 hours per annum 
about four cents for each lamp, or about $1.20 for the то there is a saving in using electric light, over Paris gas, and 
lamps for three hours, including waste. The Maxim lamps at that point the charges for the two are equal. 

cost $1.94 each, and last for about r,ooo hours ; equivalent The arrangement adopted in this plant can probably be 
to an expense for renewals, of two cents per hour per lamp, greatly improved in the erection of other plants of the same 
ог 18 cents for the 30 lamps; running three hours per day. type. ‘The use of the resistances, either in the charging cir- 
This part of the lighting will, therefore, cost as follows: cuit or for regulating the discharge of the accumulators, 1s 


AItendancE uc eod uer E ES icu erudi ‚бо not to be commended ; and much better results would be 
Carbons........... F produced, by using a larger number of accumulators and 
Renewals of Maxim lamps „ grouping them differently, so as to utilize the entire charg- 


=== ing current and by regulating the discharge of the accumula- 
Total. usce cc ³ðVA Зе s G05 tors by varying the number of cells. It is only fair to say, 
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however, that Mr. Farquhar, the engineer who had charge of 
erecting the plant, sought to secure simplicity first of all, 
and in this we think he has succeeded very well. With 
additions to the number of incandescent lamps and accu- 
mulators, better results will be obtained. 


THE GOLD AND STOCK TELEGRAPH 
COMPAN Y. 


(Continued from page 45.) 


HE unison device of the Manhattan intrument is 
operated by the movements of the clock-work which 
rotates the type-wheels, and the press-lever, in performing 
their normal functions. It belongs to that large class of 
unison devices, in which the action of the type-moving 
mechanism constantly tends to bring the unison-locking 
device into operation, while the movement of the press- 
lever, in printing a letter, constantly tends to the contrary 
result. In this class, therefore, the unison is brought into 
effective action, by rotating the type-wheel, while the press- 
lever remains quiescent. 

In the Manhattan instrument, the unison device consists 
of three different parts. First, the unison pin, which is 
rigidly fixed to the last shaft in the train of clock-work, be- 
ing the same shaft which carries the escape-wheel and type- 
wheel. This pin projects at right angles to the longitudinal 
axis of the shaft, and is in a line with the “unison” or 
blank space on the periphery of the type-wheel. This pin 
revolves in the path of a detent, which is placed at the end 
of a pivoted lever, called the unison arm. This arm is at- 
tached to a sleeve, which encircles the first shaft of the train 
of clock-work, and is fitted thereto with a sufficient degree 
of friction, as to make it move with the shaft as the shaft 
revolves. The normal movement of the shaft, moving 
slowly (as it is near the motive power), is to gradually 
bring the detent on the end of the unison arm, in the path 
of the unison pin, and, when the former catches against the 
latter, the escape-wheel, its shaft, and the type-wheel, are 
locked and cannot move. ‘Two pins, which are fixed in the 
frame of the machine, and called, respectively, the upper 
and lower unison limiting pins, limit the upward and down- 
ward excursions of the unison arm to the necessary extent. 
A long lever, running the whole length of the machine, and 
placed, for convenience, at the back, called the unison 
lifter, has two pins projecting from its ends, one of which is 
immediately under the free end of the unison arm, while the 
other pin is under the press-lever. The lever is so pivoted, 
that a downward movement of the press-lever, and, conse- 
quently, of that end of the unison lifter, causes an upward 
motion of the end carrying the pin, which is under the free 
end of the unison arm. The result is, that the unison arm 
is caused to make a partial revolution on its axis, and thus 
slips around on the shaft which it encircles, as the friction 
which normally causes it to revolve with this shaft, is not 
sufficient to prevent it from revolving around the shaft, 
when the latter is locked, and the arm is struck a sudden 
blow by the pin in the unison lifter. To set all the instru- 
ments at unison, therefore, the operator lets the transmitter 
run without printing for, say, two and one-half revolutions. 
This gives time for all of the unison arms to have traveled 
up and hooked on the unison pins, thus detaining all of the 
type-wheels with the blank space opposite the paper. The 
operator then depresses the space key, the transmitter stops 
on that character, the last wave of current sent is prolonged 
sufficiently to actuate all of the press magnets, the press 
armatures move downwards, thus unlocking and starting off 
all of the type-wheels simultaneously, from the same point. 

Our next duty is to describe the transmitter for these 
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machines. The transmitter consists of two separate parts 
electrically, viz: the main and the local parts, but both 
driven and connected together by the same clock-work and 
motor power. The key-board, which controls the trans- 
mitter, consists of forty finger-keys, one for each character 
on the type-wheels ; each key, when depressed, connecting 
its own separate wire with a return wire common to all the 
keys. Forty-one wires lead from the key-board to the 
transmitter. Forty of these wires are led, one to each of 
forty insulated metallic segments of a circle, called a rose, 
or sunflower, which resembles a similar device used on 
the Gray private line printers, which were so extensively 
used before telephones came into use. Each segment of 
this rose corresponds to one of the keys, and is connected 
therewith by its own separate wire. Thus the 4 key is con- 
nected to the 4 segment (and no other) by the 4 wire, and 
so on through the alphabet. The return wire from the 
key-board, which is the wire to which all of the key wires are 
connected when the keys are depressed, goes to one pole of 
the controlling local battery. The other pole of this battery 
is connected to the controlling magnet, and from thence con- 
nects to the controlling follower or traveler. This traveler 
is attached to the last shaft in a train of clock-work, and 
revolves with it. It has a platinum-armed spring at its ex- 
treme end, which rests on the periphery of the circle 
formed of the alternate metallic and ebonite segments of 
the rose. If the clock-work be set in motion by a spring 
or weight, the traveler will simply revolve rapidly 
around this circle, making connection with each metallic 
segment, as long as the power is applied. On the same 
shaft to which the follower is attached, there is rigidly 
fastened a detent, which revolves in the path of an arma- 
ture, which is suspended over the poles of the controlling 
magnet, though normally held away from them by a retract- 
ing spiral spring. If one of the keys be depressed, a 
current will be established through the key, key wire, 
battery, magnet, follower and segment, as soon as the 
follower reaches the segment, to which the depressed 
key is connected. The armature of the controlling magnet 
is then suddenly attracted, and thrown in the path of the 
detent, which is on the same shaft as the traveler. The 
latter remains, therefore, quiet on the segment connected 
with the depressed key, and stays there until the latter 1s re- 
leased by the operator. | | 
The clock-work and weight have for their function 
the driving of the cylinders, which send out the currents on 
the main lines. These cylinders are constructed of ebonite, 
and revolve in baths of oil, which lessens friction and neu- 
tralizes the destructive effect of the induction spark. Plates 


of copper, let into the ebonite cylinders, connect with con- 
tact springs, which rest on them in certain positions of the 
cylinders; while, when the cylinders make one-eighth of a 
revolution on their axis, the springs rest on the ebonite 
substance of the cylinders. These cylinders are con- 
nected by gearing with the traveler already described, 
and are started and stopped and fully controlled by the 
traveler in the manner described. The functions of the 
springs and cylinders is to allow rapid reversals of current 
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to flow to line when the transmitter is running, and a steady 
flow of current to line when the transmitter is stopped, no 
matter on what letter. Figure 1, shows a transverse section 
of one of the cylinders, the four darkened segments repre- 
senting the copper plates let into the ebonite. | 


ELECTRIC LIGHT FOR THE BROOKLYN 
BRIDGE. 


HE contract for lighting the Brooklyn Bridge has been 
awarded to the Uhited States Illuminating Company, 


There аге two such cylinders required, and they may be | which is the local organization of the United States Electric 
of any convenient length and contain any number of sets of | Lighting Company. As the contract is an important one, 


segments required for the number of main circuits to be 
worked. | 

Figure 2, showsa 
portion of the two 
cylinders, sufficient 
for one main circuit 
and their connec- 
tions. They аге 
geared together so 
that they always oc- 
cupy the same rela- 
tive positions, as 
shown in the dia- 
gram. When cylin- 
der a has revolved 
one-eighth of a revo- 
lution, so that the 
springs rest on the 
plates shown at the 
lower edge of the 
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the competition for it was extremely strong. Bids were put 
in by all the princi- 
pal Electric Light 
Companies, and Mr. 
Martin, the engineer 
of the bridge, after 
a careful examina- 
tion of all the differ- 
ent systems,reported 
in favor of the 
United States Com- 
pany. Some of the 
other bidders, how- 
ever, requested a 
further hearing, and 
a committee of the 
7, — trustees was appoint- 
= ed to make further 

6 investigations, and 
award the contract. 
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cylinder, the cylin- At the hearing be- 
der 8 will have vy Ж fore the committee, 
advanced so that у: representatives of 
the springs will rest Line G ron in el the Fuller Electrical 
on the space between Company,the Brush- 


two plates. Thusthe 
revolution of the 
cylinders when con- 
nected, as shown in 
the diagram, causes a constant reversal of polarity, once for 
every one-eighth revolution of each cylinder, and maintains a 
constant current on the line when the cylinders are stopped. 

If the operator has printed a figure, for instance, the O, 
which is required to be repeated immediately, as for instance, 
in 100, or “ 1000,” it is desirable to repeat that charac- 
ter without making an entire new revolution of the type 
wheel in order to reach it. This effect is secured in the 
following manner. In each of the main line wires, just after 
it leaves the transmitter, are placed the contact points of a 
relay which closes on the back stroke. The spools of all 
of these relays are placed in a local circuit consisting of 
the relays, a local battery and a finger key, called the 
repeat key, on the key board. Normally, all of these 
relay armatures are withdrawn from their magnets by re- 
tracting,springs, and the main circuits are thereby kept closed 
through the platinum back contact points. When the oper- 
ator wishes to repeat a letter, he holds down the key 
of the letter printed, and then touches the repeat key 
once. As a result of the latter action, the main circuits 
are all opened for an instant at the repeat relay points, 
the press levers all fall away from the type-wheels of 
the instruments, and are instantly attracted again, thus re- 
peating the la:t letter printed, without moving the type- 
wheels. 

In order to detain both the instruments and transmitter 
at the unison point when not in use, a switch on the key- 
board is turned by the operator, so as to connect the space 
key with the return wire, without depressing the space key. 
The follower or traveler on the transmitter then revolves 
to the space segment, and stops, and remains there with all 
the instruments at unison, until the next despatch is to 
be transmitted. Another switch closes the repeating relay 
Jocal circuit, thus opening all of the main lines, so that the 
batteries are not connected to the lines when the instru- 
ments are idle. 
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Swan Electric Light 
Company, the Edi- 
son Electric Light 
Company, the 
Schuyler Electric Light Company, the United States 
Illuminating Company, and the Arnoux & Hochhausen 
Electric Company were present, and the committee gave a 
full hearing to all, with the result above indicated. 

The Weston system will be used, and the plant will com- 
prise seventy arc lights—thirty-five on each side of the road- 
way of the bridge. "Theengine and dynamos will be placed 
in the engine house near the Brooklyn pier, and two distinct 
circuits will be used, each including alternate lamps on 
both sides. The work is to be completed, and the lights 
running within sixty days. 


JUL 


562 FirTH AVENUE, New York, Feb. о, 1883. 
To the Editor of the Electrician: 


ENTLEMEN—Referring to your account, in a late 
number, of the performance of Kelway's Electric 
Log (which certainly was remarkable), I would respectfully 
mention a result given by my Electric Log and Speed In- 
dicator. In September, 1881, I was ordered to test it on 
board the U. S. S. Tallapoosa, under circumstances suitable 
for trying its practical qualities. Тһе longest distance run 
at a stretch, was from Point Judith, near Newport, to Ex- 
ecution Rock. The most carefully measured distance from 
the charts of the Bureau of Navigation, was 113.6 sea miles; 

and the indication of my apparatus was 113.5 sea miles. 

Very respectfully, 
BRADLEY A. FISKE. 
Master, U. 5. Navy. 


THE EXTENT to which electrical matters are engaging the at- 
tention of inventors at the present time, is indicated by the fact, that 
about two thousand applications for patents were filed at Washington 
last year, of which about two-thirds were gianted. The electric division 


| is now the largest and most important in the Patent Office. 
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SKETCHES OF ELECTRICAL HISTORY. 
BY WALLACE GOOLD LEVISON. 


IX-~ ELEC TROSCOPES, 


Y the progress of Franklin, investigators were stimula- 

ted to extraordinary activity, and advanced to the 

exploration of the new field, discerned from his advanced 

point of view, by two lines of research, which eventually 

became broadly distinct, and may now be regarded as qual- 
itative and quantitative methods of investigation. 


Qualitative investigations were naturally first most gen- 


erally pursued, and originated a necessity for instruments, 
the purpose of which has always been properly limited to 
evidencing the presence and quality (that is to say, the + or 
— character) of free electricity, without especial regard to 
the quantity present. Before proceeding to a consideratiun 
of the important discoveries succeeding those so far de- 
scribed, we may, advantageously, advert to the multitude of 
contrivances which, as this necessity became generally appre- 
ciated, gradually appeared to meet it, and which eventually 
constituted a class of instruments called electroscopes, from 
two Greek words, signifying to see electricity. 

Of these, almost all that have been employed to investi- 
gate the phenomena of static electricity have depended 
upon the law of Mr. C. H. F. DuFay, that like electricity 
repels; and that, therefore, two or more neighboring bodies, 
similarly electrified, will indefinitely separate;? 
and the use of the pith balls or birds, in the 
experiments shown in 32 and 33,° to indicate / | 
by their persistent repulsion the continued 
presence of the electric charge, was an antici— 


pation of the earliest recognzied electroscope, 
Fig. 36, which was proposed by John Canton, 
of Stroud, in Gloucestershire, in 1753, and was 
the precursor of the so-called Fig. 96. 


DIVERGENCE ELECTROSCOPES, 
that form the larger of two classes into which electroscopes, 
in general, were subsequently divided. 
Though resembling the electrical pendulum, Canton's 
electroscope’ differs from it radically, in, that the thread used 
to suspend the ball or balls of pith is made of conducting 
material such as cotton," instead of an insulating material 
such as silk, and with the metal supporting stem, forms, 
practically, an extension of the electrified sur- 
face to which, when in use, it is attached. As 
generally used, it now consists of two 
pith balls (sometimes gilt) suspended 
from a wire, the lower end of which is 
tapered to fit in holes made in con- |, 

\ venient parts of electrical apparatus, as 
the prime conductor, Fig. 37, ог in a Fig. as. 

Tig. . wooden stand when not in use, as shown in 
Fig. 38. 

In order to avoid the repulsive action 
upon the pith balls, of the vertical 
metal support, Canton's electroscope, 
when intended to be used by connect- 
ing the electrified object with it by a 
metal chain or wire, is often con- 
structed as shown in Fig. 39, the pith 
balls being suspended from a horizontal 
metal arm, movable through a metal ball 


supported upon a glass column.' Fig. 89. 


1. Webster's Dictionary. Allison's Dictionary of Electricity, N. V., 1583. 
. Electrician. Vol. I, p. 164. 

. Electrician. Vol. II, p. 14. 

Canton, John, Phil. Trans., 1758. Vol. XLVIII, No. 93, p. 356. 

Sir W. Snow Harris’ Rudimentary Electricity. London, 1854. P. 32. 
Lettres sur l'clegtricite, Abbe Nollet. Paris, 1753, T. I., p. 175. 

. Sir W. 8. Harris’ loc. cit. Fig. 93, p. 52. 
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Another modification in which even the 
glass column is suppressed, is shown in Fig. 
40, to consist of the usual pair of pith balls, 
pendant from a similar horizontal wire, which 
is supported by a glass handle, intended to be 
held in the hand. 

About the year 1783, the practice of 
steeping the suspending threads in salt 

tå ġa water, which originated with Cavendish,’ 
greatly increased the efficacy of Canton 

Fig. 0. electroscopes; but the use of threads was 
soon largely abandoned in favor of more rigid sus- 
pending rods, which were first, in an electroscepe due 
to the Earl of Stanhope, delicate reeds, or straws, 
hanging parallel, as shown in figure 41, and owing 
to the obviation of contact between them, at the point 
of suspension, were enabled to respond to an exceed- 
ingly slight electrical influence.” 

In order of sensibility and 
invention, the next of these mod- 
ifications of Canton's electro- 
scope, Fig. 42, was proposed by 
Tiberius Cavallo, who suspended 
the pith balls by wires of fine 
silver, hanging by loops from a 
metal ring or hook, whereby 
great freedom of motion was 

Fig. 42. obtained.” 

Of this famous instrument, Cavallo 
suggested also a convenient portable forin. 
shown in Fig. 45," the wires depending 
from a cork, fitting either way in a glass 
tube, which serves as a handle when the 
instrument is in use, and as a protecting 
case for the pith balls when it is laid 
aside. 
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Fig. 43. 


Of all electroscopes, however, the 
most sensitive are those constructed 
of leaf metal, gold being formerly, 
aluminum now, generally preferred. 
A strip of gold leaf, gummed upon 
“A a stick of sealing wax, when brought 
near a body slightly electrified, is 
fg strongly affected." Such a leaf, Fig. 
Ж 44, suspended in a glass case to pro- 
tect it from movements of the atmos- 
phere, and, if necessary, containing also 
a piece of calcic chloride to keep the 
air dry, is an exceedingly delicate form 
of electroscope, due to Dr. Hare of 
Philadelphia." But the double gold leaf electroscope, the 
most delicate of all divergence electroscopes, and the first 
in which metal leaf was used, invented by Bennett ih 1787," 
is shown in Fig. 45, and now consists of a pair of delicate 
aluminum leaves, slightly separated at the top by a strip of 
gilt cork, and hanging side by side in a protecting glass 
vessel. When they widely diverge, they can touch strips of 
tin foil, gummed upon opposite interior sides of the case, or 
columns, suitably located, and communicating with the 
ground. 

Assuming electricity to be a variety of force, and apply- 
ing to it, for convenience, the terms according with the 


Fig. 44. 


8 Ibid., fig. 7, p. 13. 


9 Benj. Franklin'sletter to Nairne, Oct. 18, 1783. Works by Jared Sparks. 
Boston, 1856. Letters, vol. V., p. 479. 


10. Rudimentury Elec., Sir W. S. Harris. 
11. Ibid., p. 52. 

. Hunt, Elem. of Phys. 
13. Rudimentary Elec., Sir W. S. Harris. 
. Ibid., p. 50. 

15. Bennett, Phil. Trans., 1787. P. 26. 


London, 1854. Fig. 24, p. 52. 


London. Fig. 138, p. 207. 
London, 1854. P. 13. 
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assumption, the extreme sensibility of this instrument may 
be thus explained. 

The repulsion between the gold leaves, depends on the 
quantity of electricity with which they are charged. This 
quantity, in turn, depends upon the difference of potential 
between the leaves and the conductors in their neighborhood; 
for, if the columns or strips of tin foil are omitted, and the 


at rest, an electrified object brought near 
one of its gilded terminal discs repels it, but 
even though suspended bya fibre of raw silk, 
the necessary torsion of the fibre limits its 
delicacy. қ 

More sensitive is the modification, Fig. 
49, which is constructed of a bent wire, sup- 


© 


entire instrument insulated, but little electricity will reach 
the gold leaves, even from a highly charged body, and they 
will be, with difficulty, af- 

fected. The. ordinary elec- A 
troscopes are enclosed in p» 
glass, the surface of which is 
varied in potential, by condi- 
tions over which we have no 
control. Faraday has shown 
that the case should be metal, 
or the glass covered with a 
cage of wire gauze, the 
meshes of which are close 
enough to keep the whole 
surface of the glass at one 
potential. Then, if the col- 
umns be connected with the 
earth, whenever there is a 
difference of potential be- 
tween the cap of the instru- 
ment and the earth, the leaves 
will freely show it.“ 
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Fig. 45. 


Sensitive as it is, the delicacy 
of Bennett’s gold leaf electro- 
scope may be increased by the 
combination with it of the con- 
denser, Fig. 46, a device which 
augments the effect of an elec- 
trical influence communicated 
to it." 

Neither of the above in- 
struments tells, at once, which 
kind of electricity is communt- 
cated to it. 


Fig. 46. 

Bohnenberger's electroscope, Fig. 47. which dates from 
the year 1820, and indicates not only a most inconceivably 
minute trace of free electricity, but at the same time, 
whether it be + or — is, therefore, by many esteemed the 
best. It consists of a small Zamboni pile, of about 500 
pairs, supported horizontally beneath a glass shade, and con- 
nected through the bent wires a, 4, adapted to its ends with 
two gilded parallel plates 5, u, which form its poles. One 
of these is, therefore, always charged with + the other with 
— electricity, and between them hangs a 
strip of gold leaf d, g, which communicates 
with the plate о, л, through the rod c. Nor- 
mally, the leaf is equally attracted by both 
poles, and hangs quiescent, but the presence 
and nature of the slightest trace of electricity 
communicated to it, is shown by its motion 
toward the plate which has the opposite po- 
larity.” 


Fig. 47. 


BALANCED NEEDLE ELECTROSCOPES. 


Under this general title, electroscopes of the second 
class are included ; and the earliest and simplest representa- 
tive is that shown in Fig. 48, which consists, essentially, 
of an insulated needle, free to revolve. The needle being 

16. Fleming Jenkins, Elec. and Mag. N. Y. 1874. 


17. Bennett, Loc. Cit. Sir W. S. Harris, Rudimentary Elec. 
Fig. 26, p.58. 

18. Draper, J. W. Nat. Phil. 
of Elec. London, 1867. P. 73. 


London, 1851. 


М. Y. 1847. P. 297. Noad, H. M. Text Book 


ported on a pivot, and extended by two ad- 
justable straws, in the ends of which, short 
pieces of wire, terminating in gilded discs, 
are inserted.“ 

Tyndall's lath balanced on an egg, is a 


d 


Fig. 43. 
variety of 
this device 
which  sup- 
presses the 
metal point." 

Next іп 
order of sen- 
sibility, is the 
modification, 
Fig.50," con- 
structed of Fig. 49. 
straws, needles, and balls of pith.” 

Fig. 51 presents, finally, Peltier's 
electroscope, the most delicate of this 
class,” which con- 
sists of a carefully 
poised aluminum 
needle, normally 
maintained by a 
magnet in the mag- 
netic meridian, and 
a frame surround- 
ing and in electrical 
connection with it, 
so placed,that when 
the needle is at rest, 
it is nearly in con- 
tact with its gilded terminal discs. From the same prin- 
ciples which explain the delicacy of Bennett's electroscope, 
it derives so great a sensibility that the least electricity 
applied to the frame (с, d,) will repel the needle. 

Experience indicates that electroscopes should be en- 
closed in cases, which may be kept dry, internally, by calcic 
chloride, or hydric sulphate; and may, when necessary, be 
dried externally by a hoop of wire, wound with cotton wool, 
saturated with alcohol, which, when ignited, forms a circle 
of flame, to be passed once or twice over the case. Buta 
coating of atmospheric moisture, on the outside, is some 
times desirable. Needles and suspending wires may be 
advantageously made of aluminum, and torsion threads of 
spun glass. 


Fig. 50. Fig. 51. 


IN ONE OF THE course of lectures upon The Sun and Stars," 
which Prof. 5. P. Langley is delivering at the Lowell Institute in Boston, 
the speaker said that the light of the sun is two and a half times as bril- 
liant as the same area of electric (arc) light; and that if a calcium light 
be held between the eye and the sun, the light would appear to be a black 
spot upon the sun. As a measure of comparison, in assisting the com- 
prehension of the infinite quantity of light thrown off by the sun, he 
remarked. that if there was an electric light of 2000 candle power on each 
square foot of the surface of the earth, then the whole light from the 
earth would be less than one-billionth that from the sun. The intensity 
of the sun-light is one hundred and thirty thousand times that of a 
standard candle. 


19. Sir W. Snow Harris. Rudimentary Elec. London, 1854. Fig. 22, p.49. 
20. John Tyndall. Lessons in Electricity. 

21. Sir W. S. Harris. Ibid. Fig. 25, p. 53. 

22. Fleming Jenkins. Elec. and Mag. N. Y., 1878. P. 38. 
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PARIS CORRESPONDENCE. 
E have good reason to believe that the present year 
will expire, without our having to announce the 
realization of important progress in the industrial applica- 
tion of electricity. After disappointment in so many expecta- 
tions, it is natural that the public should become exceed- 
ingly conservative, if not skeptical, regarding electrical 
projects, and we shall, therefore, reserve the description of 
projected experiments, until we can announce that the 
results have been attained. 

The name of Marcel Deprez is, to-day, so well-known to 
electricians, that any eulogy of him would be superfluous. 

To his initiative were due the experiments in the electric 
transmission of power, recently conducted at Munich, by 
which it was demonstrated that power could thus be trans- 
mitted by means of an ordinary galvanized iron telegraph 
wire, from four to five millimetres in diameter, to a distance 
of so kilometres. The result, it is true, was low, for at 
Munich the power received was only about one-quarter of 
the initial power applied; but if it left something to be 
desired, from a practical point of view, the experiment was, 
from a scientific point of view, most remarkable. Since then, 
Mr. Marcel Deprez has persevered in his studies, at Paris, 
and, if we are correctly informed, experiments are to be 
made soon on the Chemin de fer du Nord. It will be very 
interesting to observe whether this electrician has obtained 
a truly practical solution of the problem. Generally he 
fails to appreciate the requirements of industrial use, and 
forgets that a workshop is not a laboratory. 

The experiments at Munich have demonstrated, that 
with the excessively high electro-motive force he requires, 
special precautions must be observed, to insure the operation 
of themachine. This detail, having been at first overlooked, 
presented itself as a practical difficulty which necessitated 
stopping the machine very soon after it was started, and the 
numerous repetitions of this accident lead us to believe that 
the practical solution of the problem has not been attained. 
We shall soon know whether Mr. Marcel Deprez has been 
more fortunate in the construction of his new machine, 
and as the trial is to be made in Paris, he will have at hand 
all the resources necessary to assure success. 

In exceptional cases only, will it be necessary to trans- 
mit power to a distance of more than a few kilometres. It 
is, therefore, natural to avoid augmenting the difficulty by 
attempting to do too much at once. Some practically success- 
ful examples of the transmission of power to a distance of 
five or six kilometres are on record, as having been obtained 
in a coal mine, in the Valley of the Loire. According to the 
statement of results, the power recovered represented more 
than 5o per cent. of the effective power applied; that is, 
after making proper deductions for loss in the engine and 
in transmitting to the primary generator. In this case, the 
power necessarily transmitted was not merely a few kilo- 
grammetres, but several horse-power, for the receiving 
electric motor drove a winch, which served to raise the 
buckets of coal out of the mine. 

So far, we have had no occasion to mention experiments 
in the application of electric motors to producing still greater 
power, such, for example, 20 or 30-horse power, or, in other 
words, to the needs of general industry. Upon the day 
when such a power can be thus distributed, within a radius 
of five or six kilometres, the electric transmission of power 
will cease to be considered as a dream, and will become the 
auxiliary of a host of enterprises. In a few weeks, experi- 
ments will have justified these previsions; and we shall not 
fail to keep our readers informed in regard to them. 

Since the progress accomplished in the construction of 
dynamo-electric machines, has awakened us to the advan- 
tage of electric lighting, it has been attempted, but unsuc- 


cessfully, to introduce it in the interior of private houses. 
The gas engine, unfortunately, is not available for driving 
a dynamo-electric machine, because of its rhythmic accele- 
ration and retardation, which are translated into disagreeable 
periodical variations in the luminous intensity of the electric 
lights ; it is useless to think of employing steam engines for 
running a household system of lighting, or the special dis- 
tribution of power in buildings, occupied by small industries; 
the distribution of the current to residences, by the Edison 
system, is practicable in particular cases only, and is even 
then still doubtful; while finally, the accumulators or storage 
batteries, though extremely adaptable in principle, require 
the periodical intervention of a dynamo-electric machine, 
or else expensive renewals. 

All of these considerations have led to the development 
of increased interest in the study of galvanic batteries, and 
to the conducting of investigations for determining whether 
it may not be possible to produce a current suitable at least 
for incandescent lamps, by means of new combinations which 
will avoid the great inconveniences incident to batteries 
of the present form. 

It is useless to think of the Bunsen battery, for its 
disagreeable and even dangerous emanations absolutely pro- 
hibit its use; the ordinary bi-chromate of potash battery 
becomes rapidly polarized, and at the end of a very few 
minutes diminishes in power; as for other known forms of 
batteries, they are not adaptable for such service unless 
applied in impracticably large numbers. 

The problem assumes therefore, the following form: to 
find a battery, giving rise to no poisonous or disagreeable 
emanations, requiring no complicated manipulations, pre- 
serving its entire energy during many hours, and capable 
of giving a current powerful enough to run incandescent 
lamps. 

We should not be surprised if the public was soon called 
upon to consider the announcement of some new discov- 
eries in this direction. It is needless to premise that such 
a battery would serve for the production of motive force, as 
well as a lighting current, and that it would also answer 
for various other requiremerts. Its appearance would be 
the leading event of the year, and would be accompanied 
by the use of electricity in almost all apartments, large 
and small. 

During the last few years in Paris, a great deal of atten- 
tion has been given to the establishment of a metropolitan 
railway, and since the Paris Electrical Exhibition in 1881, 
a distinguished engineer, Mr. Cretien, has advanced a 
project for an electrical railway, to unite the principal dis- 
tricts of the capital. A special commission of the Municipal 
Council of Paris has examined the matter, and without ref- 
erence to the system of branches to be established, it dis- 
cussed three projects as follows: ist, that of Mr. Cretien, 
for electric traction; 2nd, that of Mr. Ollivier, for funic- 
ular traction; 3d, that of Mr. Tullien, for electric and 
funicular traction. 

Electric traction, as is well known, is obtained by means 
of an electric-motor, to which the current, produced by a 
dynamo machine in a central station, is conducted. It is, in 
fact, àn application of the electric transmission of power in 
a special case, the importance of which is hardly conceiv- 
able. The adoption in principle of this method of traction, 
shows the confidence that is placed by the engineer in 
electricity, and we shall see, before a great while, that this 
confidence 15 justified. | 

Paris, Feb. 8th, 1882. PH. DELAHAYE. 


A MAN WITH a slight ailment communicated with his physician 
through the telephone. This doctor, after asking enough questions to 
tire out a well man, said: Let me see your tongue! І think I under- 
stand your case, but never prescribe without seeing my patient's tongue." 
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THE ELECTRIC LIGHT ON BOARD VESSELS,| IMPROVEMENTS IN ELECTRO-DEPOSITION 


HE English “ Edison Electric Light Company” has 
recently made arrangements for lighting the two 
vessels : the Tarawera, and the Waihora, belonging to the 
New Zealand Union Steamship Company. The first vessel 
was built by Messrs. Denny, in their yards at Dumbarton. 
The dynamo-electric machine, and the Brotherhood motor, 
which works it, were placed in a small room some 11 ft. x | 
10 ft. 10 in. x 6 ft. 3 in., adjoining the engine room. The 
conductors were very carefully laid, perfectly insulated 
wires were used, and they were protected by gutta percha 
and an impermeable coating of paraffined thread. Extra 
precautions were taken to have the current interrupted in 
case of over-heating. The lamps are the Edison model, of 
16 candles, requiring an electro-motive power of 96 volts to 
produce their normal light. | 


The generator is an Edison dynamo, slightly modified to 
diminish the velocity, so that it can be worked directly by 


the steam motor. The following are the principal details: 
Resistance of armature, o.1 ohm; resistance of each ele- 
ment of the magnetic field, 20 ohms; speed, 475 revolutions 
per minute ; electro-motive power; 96 volts; current, 120 
ampères; length of armature, 63 inches; diameter of arma- 
ture, 125 millimetres ; number of lamps supplied, 15o, of 
16 candles each; resistance of the heated lamps, 125 
ohms. 

The three cylinder motor which is used, has cylinders of 
175 millimetres in diameter, with a run of 112 millimetres, 
and develops a maximum power of 20 horses. Both the 
motor and the electrical machine are mounted on the same 
foundation slab, which is firmly screwed down on a teak 
flooring, 75 millimetres in thickness. The annexed drawing 
gives a general view of the arrangement adopted. 

The experiments were perfectly satisfactory. The ma- 
chine worked with the greatest regularity, and without any 
periodical variations of intensity, that are sometimes so 
difficult to avoid. Electric lighting is one of the improve- 
ments that passengers most appreciate during a long voyage, 
and its general introduction on vessels, is now imperative.— 
Z Electricien, 


OF BRASS AND BRONZE 


E learn, from a foreign cotemporary, that some improvements in the 
electro-deposition of brass, bronze, and other metals, have been 

recently patented by W. H. Walenn, of England. The absolute adhe- 
sion of the coating to the metal, together with constancy of the 
solution and softness and ductility of the deposited metal, are the results 
of the methods used. The first part of the invention relates to electro- 
depositing copper upon iron and similar metals, so that the coating may 
be adherent and in a soft condition. Preferably, the solution used is 
compounded of thirty-two ounces avoirdupois of cyanide of potassium 
(70 per cent. real cyanide) and one ounce of neutral tartrate of ammonium 
per gallon of liquid, and it is charged with copper by electrolytic means ; 
the solution is then made complete by the addition of cupric ammonide. 
The solution is used at a boiling heat, or near thereto, namely, from 150° 
Fahrenheit to the boiling point of the solution, whether the solution be 
under pressure or not under pressure. The effect of heat upon these 
solutions is to soften the coating of copper, and to increase the rate 
of deposition. very materially. The following example of the application 
of this process produces a result, which, it is stated, has never been 
attainéd by any process up to the present time. Thin sheet iron plates, 
treated in this manner, have the coating so adherent, that repoussé work 
may be executed on them without interfering with the continuity of 
metal, or without exposing the underneath or coated metal. Ifa plate be 
hammered to destruction, the copper coating will be simply extended over 
the iron where it is cracked or broken. The second part of the invention 
relates to a method of preventing the too great evaporation of a solution 
which is heated during deposition. 
The conducting wires, from the source 
of electricity, are passed through the 
depositing tank, but are insulated 
therefrom, and all rods or wires for 
suspending anodes or cathodes, have 
their bearings upon inside shelves, 
mounted with slabs of non-conduct- 
ing material. Over the whole, and 
dipping into a water seal, is a counter- 
balanced cover, that is removable 
by means of pulleys and slinging 
chains. To an aperture in the cover, 
is adjusted a long condensing worm 
tube, opening into an upper vessel 
or box, that contains materials which 
are capable of condensing, or absorbing 
escape. The liquids flow back down the 
tube into the tank. This improvement applies to cyanide coppering, brass- 
ing and bronzing solutions, to gilding solutions, and to all electro-depositing 
solutions that are heated. The third part of the invention relates to working 
copper, brass, bronze, gold, and other electro-depositing solutions, in a 
closed vessel under a known pressure, the pressure being applied by heating 
the solution or otherwise. This plan has the great advantage of preserving 
the purity and stability of the solution, and of preventing its waste by 
evaporation; it enables the electro-deposit to be uniform over the surface 
of the cathode, and to be of compact and uniform quality throughout. A 
high pressure is not recommended; a single atmosphere is in general, more 
than sufficient. The closed vessel may be used for solutions in which 
there is free ammonia, or where it is essential to keep the solution free 
from dust, or where other conditions arise in which it is necessary to 
inclose the solution, although neither appreciable increase of pressure 
arises, nor is heat applied. If there be much gas or vapor coming off, 
the condensing worm tube opening into a vessel may be employed. 


Another improvement consists in adding to the charged and finished 
solution in the cold cupric ammonide, until the solution is slightly green 
in color. In a solution treated in this manner, it is exceedingly difficult 
to isolate the combination containing ammonia, so as to obtain its 
formula ; but, from the constancy, persistency, and stability of a solution 
treated with cupric ammonide, as above described, it seems most probable 
that a definite ammoniacal salt is formed, which is not decomposable (or 
is difficult of decomposition) at a high temperature. 
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PES 
THE LARGEST ELECTRO-MAGNET. 


18 largest electro- magnet in the world, according to the German 
Humboldt, is that in the physical institute of the Greifswald Uni— 
versity. It is made of 28 plates of iron, each 7 millimetres (about М in.) 
thick. A massive iron core was not permissible, owing to the cost and 
other difficulties. These plates were so cut that their width corresponded 
to the consecutive parallel chords of a circle seven times 28 mm. (20 in.) 
in diameter. They were heated in a fire, and bent to a horseshoe form 
The sides that were to be opposite each other, were varnished or 
lacquered, to make the action of the extra current as great as possible, 
and then they were fastened together. The projecting edges were then 
filed off smooth. Іп this way a horseshoe magnet was obtained that is 
1,270 mm. (51 in.) high. "The diameter of the cylindrical core is about 
8 in., and its total length 9 ft. "The distance of the poles from the centre 
of the cylinder is 24 in., and the weight of the core 1.381: lb. The 
magnetizing coil is partially of copper ribbon, and partially of copper 
wire. "The strips of copper are in rings of 15 windings each, separated 
from each other by strips of gutta percha, and soldered together to form 
a continuous-current. The copper wire is put around it up and down, 
two and two, with thick paper between the lavers. There are five double 
layers of two wires each, so that with the copper ribbon there are 25 
courses, one over the other, the weight of them being 605 lb. Total 
weight of core and coil, 1,9861; Ib. 
For comparison we give the size of other large horseshoe electro- 
magnets : 


Faraday's. Pluecker's. Greifswald. 
Length of core . 46l$in. 55 in. 108 in. 
Diameter of core. ....... 40 in. 400g in. $0 in 
Weight of core ......... 14216 lb. 185 lb. 1,381 lb. 
Distance of poles ...... .. 6. O in. 11.4 in 24. 0 in. 
Number of layers of wire. 3 3 25 
Total weight. .. ....... 187 lb. 262 lb. 1,986 lb. 


The iron core is cemented in a box made of stout oaken plank, and 
resting on wheels. The current is generated by 54 Grove-Poggendorff 
cells. With this powerful instrument a great variety of experiments can 
be performed. When a copper cylinder, containing 40 grams of Wood's 
fusible metal (melting at 65? or 70? C.), is rotated between the poles, it 
meits in less than two minutes. А rotating copper disc, 10 in. in diame- 
ter, which can be rotated rapidly in a vertical plane by means of a 
weight, is almost stopped on closing the current. The rotation of the 
plane of polarization in Faraday's flint glass is seen when the light passes 
through it only once. By using a sugar solution in atube 8 in. long, the 
plane of polarization changes from red to light blue on reversing the 
poles. The magnetic action on liquids, gases, and flames can be made 
visible to a large audience. 


Же 


SOME ELECTRIC APPARATUS connected with the watchmens' 
clock in a mill did not operate satisfactory at times, and an examination 
showed that there was an '' escape" of electricity, while the machinery 
of the mill was in operation, but there was no such indication at tests 
made at night or during the noon hour. It was finally decided by the 
electrician in charge of the matter, that the sparks of static electricity 
fróm the belts formed conductors from the wires to the ground, and it is 
stated that the difficulty was removed by changing the position of wires 
from proximity to belts. While we are not in a position to deny that a 
succession of sparks could be the source of the difficulty, it is more 
probable that the motion of the machinery, moved some conductor against 
the electric wires. 


of an electric light circuit in a mill, was swayed against a water-pipe, by 
the jar of the mill when the machinery was in motion, but it hung away 
from the pipe when the machinery was not in operation. As in the first 
instance, tests made outside of working hours, showed that the line was 
clear, and then when the dynamo was in use, atest by a ground wire, 
showed the presence of some other ground connection ; and, as a natural 
consequence, those in charge of the lights were disposed to doubt the 
adequacy of the magnets used to test the insulation of the system, 
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We recall a similar instance, where onc of the wires 


SPARKS. 


—— THE PARC MONTCEAU, placed in one of the most fashionable 
parts of Paris, is now lighted by Jablochkoff candles with success. 
THE PRINCIPAL STREETS OF GRAND RAPIDS, MICH., and a 
large number of stores, hotels and business houses in that city, are beauti- 
fully illuminated by 170 of the standard lights of The Fuller Electrica! 
Company. 


—— A STRONG BREATH.—On a clear, frosty evening, some young 
men were chatting in Madison Square, when one noticed that the electric 
light showed the shadow of the vapor in the breath, very clearly upon the 
pavement, and called those present to witness, that his companion's 
breath was strong enough to cast a shadow. 


THE WHEELING ELECTRICAL COMPANY, organized some months 
ago, has recently placed itself in position for continuing the operation of 
"The Fuller Electrical Company's system, which it has had in use for six 

| or eight months past, and for materiaily extending the same in the city 

| of Wheeling and its vicinity. 


ON A COAL WHARF, in Lynn, a St. Bernard dog, in the office, 
barks when the telephone call rings, if no one is in the ofhce, but when 

| any one is present, he does not appear to notice it. So, when the main 
office, in the business quarter of the citv, wish to communicate with thc 
wharf, if thev hear a good natured bark, it is known that no one is in thc 
office on the wharf. 


Mr. GEO. F. MILLIKEN, for many years manager of the Western 
Union Tel. Co. at Boston, Mass., has lately established an agency for 


. the sale and installation of the apparatus of The Fuller Electrical Com- 


pany, having his headquarters at 37 Pearl Street, Boston. 


IN EXPLANATION of the statements made upon the increased 
economy of steam navigation, in the editorial of our February issue 
(page 42), we would state that the Persia (1856) consumed 14,500 pounds 
of coal, during the passage across the Atlantic, for every ton of carge 
The Arizona (1382) has made the passage with a consumption of 4:0 
pounds of coal to the ton of cargo. 


MEsskS. MAWSON AND SWAN, of London, have introduced а 
small accumulator, which is said to be capable of supplying one lamp 
continuously fortwo hours. The power of the lamp is not mentioned, but 
it has been used for taking photographs. The accumulator weighs five 
pounds. The modificd Planté secondary batteries, used at the Savoy 


Theatre, weigh less than four pounds, T 


—— ELECTRICITY FURNISHES a new way of obtaining money at 
fairs. Place a coin in a basin of water, connected to one wire of a coii, 
and for a dime or so, allow persons to try and pick out the coin, on con- 
dition that they hold the other electrode. It is advisable that the resist- 
ance of the water be decreased by dissolving salt in it. If the battery and 
coil are properly arranged, no mortal can grasp a coin under four inches 
of water. 


A GENTLEMAN, when in an office at the corner of Oliver and 
High Streets, Boston, was much startled because a thread of fire reached 
from his ear to a gas fixture. He had previously been in a manufactory, 
and wearing rubber overshoes, became charged with electricity from beits, 
and his gloves prevented a discharge when touching doors, etc., until the 
aforesaid ear came in proximity to the gas fixture. 

| nessed this phenomenon. 


Several persons wit- 


THE І.охром Times, says: In following the development of 
electric engineering, all the world is learning new terms and new language. 
Words which three years ago either did not exist or were understood only 
by men of science, are to-day in the common language of engineers and 
their workmen—to-morrow will be used by the general public. *' Electro- 
motive force " and “current,” “volts ” and ampères,” are becoming terms 
as well known, as “ pressure of water" or ''cubic feet of gas,” and it is 
necessary that this should be so, as the time is fast approaching when the 
| public will find their quarterly bills for the supply of electricity made ou! 
in '* volts " and “ ampéres," and will have a right to sue their local electric 
company if their daily supply of“ current“ is insufficient, or is given ata 
wrong “ clectro-motive force.“ 


— 


Nature says, a new electrical paper, Electricity, has issued its 
first number at Buda-Pesth. It is written in the Magyar language. The 
first paper of this description ever published was called Les Archives de 
l Electricité, and was published by M. de la Rive, at Geneva, in 1840; 
and the first issued in England was edited by the late Mr. Walker, in 
1843, under the title, Electrical Magazine. None of these papers lasted 
for more than three or four years. 


THE ADVANTAGE OF lighting vessels by electricity was clearly 
demonstrated recently. The steamer Carolina, of the old Bay Line, 
between Baltimore and Norfolk, ran into the British steamship Riverdale, 
in a dense fog off Cedar Point, on Chesapeake Bay. The eiectric lights 
of the Carolina were extinguished only in the damaged part of the boat, 
and her officers think that if she had been lighted in any other way, a 
conflagration would have followed the collision. 


A YOUNG MOTHER, hearing her infant cough, in the night, sum- 
moned the family physician by telephone. The doctor did not wish to 
come out in the storm, unless it was absolutely essential, so he asked 
many questions, relative to the character of the difficulty, but the answers 
were unsatisfactory, until the infant was held before the transmitter, and, 
by its cough, satisfied the physician that it was merely a cold, and not the 
dreaded croup, and therefore advised them what course to take. 


À CONDUCTING WIRE of a Brush day circuit, was cut by the 
employee of a rival company in Boston, the other day, and his unappre- 
ciatiye employers informed him that they carried on a competition on a 
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THE PRINCIPLE of the well-known apparatus, using the bending 
of a compound bar of iron and brass, to close a circuit and sound an alarm, 
when the temperature of a room exceeds a fixed limit, has been put to a 
novel use, as an alarm for hot journals, in a large shop in Hartford, Conn. 
In the journals of all the shafting, except the countershafts, are small bars, 
made by soldering a brass wire against a thin strip of steel. When any 
bearing becomes warm, the bar bends, as the brass wire expands in the 
proportion of five parts, to every three parts that the steel expands. The 
bar is secured at one end, and, when bending, opens a circuit, and gives 
an alarm in the engine room. There are several circuits, so that the 
vicinity of the difficulty is known at once. The bars are so regulated, 
that an alarm is given long before a journal becomes seriously warm ; 
and since its use there has been no difficulty, caused by hot bearings. 


AT A RECENT ADDRESS after the dinner given to General Sherman 
on his sixty-third birthday, he eloquently said: When we who are seated 
at this table to-night, look back over the past half century and compare it 
with any other equal period of which history treats, we must confess that 
our lot has been a happy one. Steam and electricity have brought all 
parts of the human family into closer and more friendly relations, and 
give just reason for hope, that before another century passes, Burns' 
prophecy will be fulfilled— 


+ When man to man the world o'er 
Shall brothers be for а” that. 


The photograph, the telephone, the McCormick reaper and hundreds 
of labor saving machines have, in our day, vastly added to the world's 
wealth, and the ability of every man to enjoy his fair share of the fruits 
of the earth, and the embellishments of life. 


different basis, and gave him permission to find employment with some |. 


other company. Nevertheless, the man will never do so again. The 
blinding flash of an arc, about two feet in length, scared him and made 
the nippers blue ; and, although standing on a floor, he received a severe 
shock, probably from the pulsations of the current. 


— —THE NEW CAPITOL COMMISSIONERS, in their annual report to 
the Legislature, state that the results of the Maxim gnd Weston installa- 
tion at the Capitol has been most satisfactory. That the advantages 
derived from the use of the electric light, are not only in the fact that the 
light is steadier, clearer, more healthful, and in every way more desir- 
able than gas, but it is more economical. The commissioners recom- 
mend, in view of the economy in cost, and the healthful and perfect char- 
acter of the light, that it be introduced into the legislative departments 
and suites of rooms. 


THE VENTILATION of the State House, in Boston, has been 
poor, and the difficulties in the way have not been fully mastered, by the 
expensive and thorough changes, made at various times. With the in- 
crease of business, in this building, the matter of ventilation has been a 
serious question, A partial solution is to be attempted, by preserving 
some of the air from vitiation, by substituting electric lights for gas. 
Speaker Marden has appeared before the Committee on Public Health, 
relative to the matter, and it is said that the legislation necessary to make 
the change in light, will be carried into effect. 


—— AT THE ANNUAL FAIR of a Grand Army Post, a very neat elec- 
trical railway, made by a youth of eighteen years, attracted much atten- 
tion. The railway was five inch gauge, and ran around the hall, about 
ten feet above the floor. The two rails formed the conductors of a bi-chro- 
mate battery of four cells, while a small motor was contained in the loco- 
motive. This apparatus did good service in advancing the objects of the 
fair, by giving patrons an opportunity to place a dime in any compartment 
of the four cars, forming the train, when the train would speed to the 
other terminus, and each ten cents replaced with a sealed package, on the 
grab box principle. The current was reversed in the rails, and the 
train returned. The train was stopped in a very ingenious manner, by 
leaving an opening in the rails, about ten feet from the terminus, where 
it also met with an up grade. The withdrawal of the motive power, and 
the slight ascent, were enough to bring the train to an easy stop, when it 
was caught by a latch ; when the latch was opened, the train would move 
along the incline, by virtue of its own weight, to the place where it would 


reach the portion of the railway which formed the conductors. 


THE Lowell Daily Courier says: The circuits of the Electric 
Light Company (Arnoux and Hochhausen). at Lawrence, Mass., are ar- 
ranged with much judgment. Starting from the lighting station on the 
south side of the Merrimac River they cross over to the city, and are 
placed on poles along an alleyway between the two parallel business 
streets. As the wires enter at the rear, the facades of the buildings are not 
defaced by wires reaching from every direction in space. The wires are 
of like polarity as they reach the station, and as one and the other alter- 
nately loop to customers, there is rarely a difference of potential between 
the two circuits, where they approach each other, of more than that due 
to four lamps; and the difference is never enough to cause any of those 
deplorable accidents which sometime happen to careless workmen. After 
extending through the business portion of the city, the wires cross on 
another bridge and return to the lighting station. 


—— THE TELEGRAPHIC AND TELEPHONIC PROTECTOR COMPANY, 
of Philadelphia, is a corporation recently organized, with a capital of 
$1,000,000, for the purpose of introducing the new scientific apparatus, 
from which it takes its name. The Scientific Times and Mercantile Register, 
says: that the “ protector " was invented by Mr. M. D. Conolly, of this 
city, and is not only the best device for the purpose yet brought out, but the 
only completely automatic protector now known.  Externally, with its 
two magnets and its knobs, it looks to the eye of the uninitiated, very 
much like a small telegraph instrument; but it is really, as its name im- 
plies, an automatic protector, intended to divert or neutralize any sudden 
overplus of current; and, according to the testimony of electricians, guar- 
anteeing entire immunity from the many accidents caused by a sudden 
excess of electricity where it is not wanted. From experiments made, it 
appears that the new invention, as long as the currents are normal, re- 
mains in quiet expectancy and vigilance, abstaining from all interference 
with the working of the instrument, telegraphic or telephonic, as the case 
may be; but the moment its magnets become, so to speak, conscious that 
the passing current is abnormal, its wire instantly connects itself with the 
instrument, assumes the responsibility for the excess, and by the action 
and reaction of its magnets, neutralizes the same before it can do any 
damage. The numerous accidents that have already occurred in conse- 
quence of an excess in the electric current, render this little attachment a 
most timely and useful invention. Thorough tests have been made, both 
in New York and Philadelphia, and from all it has come out triumphant. 
At the Western Union offices in New York, thirty-two tests were made 
before the celebrated French electrician, M. De Imfreville, and Mr. G. 
C. Hamilton, another distinguished expert; all resulting most satisfactorily. 
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—— WE HEAR MORE Of the effects of the electric storm; and in addi- 
tion to the phenomena already mentioned in previous issues, we have 
learned of so many instances of its effects upon electric light systems, 
that it is probable that there was not a public lighting circuit in New 
England, where it was not found necessary to reduce the number of 
dynamo machines upon circuits driven in series, or to diminish the speed 
of the armatures, in order to keep the lights in satisfactory condition. In 
Springfield, Mass., out of twenty-four wires in one telegraph office, it was 
rarely that over two could be used at any time In the central office of 
the Haverhill Telephone Co., the terrestial electricity kept the armature 
of the call to the magnet, so that no signals could be transmitted, because 
the alarm could not be used to notify persons. The terrestial current was 
not constant, and efforts which were made elsewhere, to neutralize it by a 
counter-current from batteries, were unsuccessful. It is, indeed, fortu- 
nate that no destructive fires were due to any effects upon the electric fire 
alarm systems, so that an alarm of fire was not signaled to the depart 
ment. Yet, such results would have ensued, if fire alarms had been struck 
at certain times and places. 


—— ON FRIDAY EVENING, February 16, about 300 gentlemen 
assembed at Hotel Vendome, Boston, by invitation of Spencer Borden, 
the Manager of the Edison Electric Company for the New England States, 
to listen to an explanation of the system, in reference to the formation of 
a company for lighting a district in Boston from a central station, similar 
to the one in New York. Major S. B. Eaton presented a clear and con- 
cise statement of the salient points in the Edison system of electric light- 
ing. Without digressing into any comparisons with other methods of elec- 
tric illumination, he gave some interesting facts relative to the Edison elec- 
tric lighting station in New York. Since opening the station on the 4th of 
last September, the electricity has been continuously furnished, day and 
night. There were serious defects in the engines, which gave trouble at 
first, but they were not of an electrical nature, except so far as irregular 
speed of engines interfered with the uniformity of the current produced 
by the dynamos. Now, that new steam engines have been introduced, 
everything is satisfactory. The statement was made that the company 
had invested $1,750,000, and from a beginning of 85 customers, had 
reached 319 houses, which require 6,500 lamps, and the number is being 
increased daily, as fast as the wires can be installed by their men. Of 
the 40,000 gas burners in this district, 25,000 were used between 5 and 6 
P. M. Mr. Spencer Borden exhibited maps of a portion of Boston, which 
it was proposed to light by Edison lights. In the district bounded by 
Bromfield, Tremont, Boylston, Kneeland, Kingston, and Franklin Streets, 
which is about 2,000 feet long, and 1,000 feet wide, are 34,000 gas jets, of 
which 24,489 are burned between 5 and 6 р. м. Less than 20,000 Edison 
lights would be the equivalent of these gas lights. This district contains 
one gas jet to every 9o square feet area, and is, therefore, expected to be a 
much richer district in probable returns than the New York district, where 
there is one light to 208 square feet, or about 43 per cent. as much light 
used over a given area. Short remarks were made by Mr. Thomas А. 
Edison, Mr. Henry Villard, and others. Statements of the finances of 
the central lighting station in New York, which were of a most satisfactory 
nature, were shown, but not for publication. It was announced that the 
policy of the Edison Company would be to begin the formation of light- 
ing companies in the leading cities. 


ILLUMINATION OF INTERNAL CAVITIES BY 
MEANS OF THE ELECTRIC LIGHT. 


T the last meeting of the Northumberland and Durham Medical 
Society, I exhibited Mr. Payne’s improved electric light appliances, 

and showed how some of them might be employed for microscopical and 
clinical purposes. For the past few months I have been engaged with 
Mr. Payne in suggesting adaptations of these instruments to the purposes 
just alluded to. Remembering that Sir Henry Thempson, more than a 
year ago, explored the bladder by means of the electric light, and that 
Leitz, of Vienna, is devising instruments for illuminating the throat, 
posterior nares, bladder, uterus, &c., Mr. Payne made an instrument by 
means of which the throat could be examined. Having at the present 


—— — — — 


time a patient in the infirmary who is suffering from hydatid disease of 
the liver, and on whom the operation of abdominal section with incision 
of the liver had been performed, took advantage of the opportunity and 
succeeded in lighting up the interior of the cyst by means of the electric 
light. For this purpose Mr. Payne devised and constructed a brass tube, 
electro-plated, nine and a half inches in length, and eleven-sixteenths of 
an inch in diameter externally. One end of this tube was funnel shaped. 
and the other was closed by a piece of glass; down this tube was inserted 
a narrow cylinder, which carried a Swan's lamp and the electric wires. 
This tube, with its glazed extremity, was smeared with carbolized oil 
(although in future I shall use carbolized glycerine for the window of the 
tube), 4nd with gentle pressure I succeeded in passing it through the 
abdominal incision into the interior of the liver. The lamp was at once 
lit, and I had the pleasure of observing a grayish red condition of the 
wall of the cyst, studded across which, were numerous yellow-white spots, 
evidently pus; a slight oozing, or sweating, was also noticed on the wall 
of the cavity. "The illumination of the interior of the liver by means of 
the electric light was in every way satisfactory and successful, and although 
it is of little aid in the treatment of the case in question, it has shown us 
that the lighting up of the internal cavities is not only a possibility, but a 
matter of comparative ease. With the extremely small size of the Swan's 
lamp required (it is not much larger than an ordinary bean), and which 
gives a light equivalent to that from three candles, and with the improved 
instruments which Mr. Payne is devising, I see how the electric tight 
might become useful in operations for vesico-vaginal, or recto-vaginal, 
fistula, and in certain diseases of the bladder. Before making use of this 
illuminating endoscope on the human subject, I tried its effects in a dark 
chamber ; I read with ease a piece of print placed therein. 


MR. PAYNE'S REPORT, 


Leiber's arrangemert contains an electric lamp in which platinum wire 
is heated by means of battery power and rendered incandescent. The 
arrangement I made is of much simpler construction, gives a perfectly 
pure light, and develops less heat. It consists of an electro-plated outer 
tube, nine inches and a half long by eleven-sixteenths of an inch external 
diameter, glazed at one end with a stout piece of plate glass made perfect- 
ly secure and tight. 

A Swan's electric lamp is used, the filament of which is carbon and 
rendered incandescent by means of battery power. It is hermetically 
sealed in a glass shade; and water, conveyed to and fro through very small 
brass tubes, is made to circulate round the lamp. The light from this 
lamp is perfectly pure, and exhibits the conditions of things in their true 
and natural color. For prolonged observation, I should prefer to use 
either a Grove's or Bunsen's battery, but in the demonstration just 
referred to, four cells of a modified Leclanché battery were employed, 
and answered admirably. It is advisable to have as great a pressure as 
possible for the water supply, so as to insure perfect circulation, and for 
this I suspended from a hook, fixed near the ceiling of the room, a tin can 
containing water, connecting it with the brass tube by means of lengths of 
india-rubber tubing. Thomas Oliver, M. D., M. R. C. P., Physician to the 
Infirmary, Newcastle-upon- Tyne, and J. B. Payne, F. R. M. S., Newcastle- 
upon-Tyne.—(F*om the British Medical Journal.) 


BOOK NOTICES. 


LLISON’S WEBSTER'S COUNTING HOUSE DICTIONARY 
AND DICTIONARY OF ELECTRICITY. W. L. ALLISON, 
New York, Eighth edition. $3.00, post-paid. 


The first mentioned work contains 384 pages, and is based on Web- 
ster’s dictionary, of the same title. The extensive sale of this book, has 
made it so generally known, that we may omit particular reference to its 
worth. The Dictionary of Electricity, that is bound with it, would de- 
serve especial attention from us, had it been compiled with the ability and 
fulness which the subject requires. The plan is undoubtedly good, and 
in the absence of any similar work, it may be of some use. Electricity is 
a young giant, as it were, that is still in his swaddling clothes. Its growth 
has been rapid, and any treatises on the subject will have to be revised at 
frequent intervals. To properly present the advancement and present 
state of the science, would require much labor, care, and the collaboration 
of eminent specialists. Frequent reference is made, in the present work, 
to prominent publications, and thus the searcher after information is at 
least given further directions. The volume is tolerably well printed, and 
is strongly and tastefully bound. 


BUSINESS NOTICES. 


MECHANICAL ENGINEER, of twenty years’ experience in the 
A manufacture, construction and management of Maxim, stationary 
and mining machinery, wishes to connect himself with the Electric Light- 
ing business, either in the manufacture or construction departments. 
References of the highest character given as to integrity, capacity, and 
ability. 

i Address MECHANIC, care of Electrician. 
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CAUTION. 


Certain statements having been circulated in reference to the Dynamo- 
Electric machine, made by us, which we call the ARAGO RADIAL 
DISC DYNAMO, and claims set up to the right to manu- 
facture the same, independent of our control, we hereby inform all makers, 
purchasers, and users of the above type of Dynamo machines, that we 
hold certain underlying Patents on the same, and that no person or per- 
sons but ourselves have the power to grant licenses or rights to manufac- 
ture these Dynamo machines, and all parties are hereby cautioned against 
infringement of our Patents, by the manufacture or sale of the same. 

The sale and use of these machines in the New England States, is in 
the hands of the Economic Electric Co., Boston, Mass. 

For all other rights, address, 


THE WHITE HOUSE MILLS, 
HOOSAC, N. Y. RoBB MACKIE, Sec’y. 


AU a special meeting of the stockholders of the ELGIN TUBULAR 
TRON Tower Co., of Elgin, III., held at their office, in the City 
of Elgin, pursuant to notice, on January 18th, 1883, at 10 o'clock a. m., 

the following resolutions were adopted: 
That the name of the RLem TUBULAR IRON TOWER CoMPANT, 


Resoleed 
of Elgin, Kane County, ПІ, be, and the same hereby is, changed to that of the 
IT TowzR Company, of Detroit, Wayne County, Mich. 


Resolved: That the general offices of the DETROIT TowzR Company, as well 
as the business of the Company, shall be removed from Eigin, Kane County, III., 
to Detroit, Wayne County, Mich., an office being retained in Chicago. 


Elgin, ПІ., January 19th, 1888. 
(Signed), Groner E. Bowen, Secretary. 


In pursuance of the above notice, we beg to announce that under the 
name and style of the DETROIT Tower CoMPANY, of Detroit, Mich., 
we shall continue the manufacture of 


ELECTRIC LIGHT TOWERS. 
(Under the Adams Patents), 


and with our newly added facilitjes, are prepared to furnish Towers for 
lighting cities, villages, parks, railroad yards, docks, &c., &c., with the 
Electric Light, promptly and to the satisfaction of purchasers. The 
Electric Light has demonstrated the great economy in its use over any 
other light—and the Tower system to be the true way for its distribution, 
as the elevation of the light greatly increases its radial capacity. It is 
safe to say that a Tower 150 to 175 (cel high, with six 2,000 C. P. Brush 
lamps, will light a radius of 2,000 feet. Citiesthat have introduced these 
Towers and the Electric Light are respectfully referred to as enthusiastic 
advocates of the Tower system, and its wonderfully pleasing results. 
They one and all testify to the utility, economy, beauty and strength of 
the Towers. 

In the city of Denver, the Towers having withstood two fearful 
storms, Mr. W. B. Rundle, Manager of the Colorado Electric Company, 
in ordering two 150 feet Towers, to replace wooden ones blown down, 
says: ''this will show you that the Tower system is not a failure in Den- 
ver." The cities that are now using our Towers, are Aurora, III., 
Topeka, Kan.; Fond du Lac, Wis.; Bay City, Mich.; Savannah, Ga; 
Fargo, Dakota; Fairfield, Iowa; LaCrosse, Wis.; City of Mexico, 
Mexico; Denver, Col.; Tipton, Iowa: Rock Island, IIl.; and many other 
cities are considering the introduction of the light by means of the Tower 
system. Railroad managers are specially requested to examine this sys- 
tem for lighting their yards and depot grounds. The people say: Let 
there be light! 


Price List oF TOWERS FOR ELECTRIC LIGHTING 
Height in Fe Towers, Plain, w Towers with 
to Lampe. Fixed Lampe. Elevators. 

54 $300 

70 850 

86 495 

102 500 $650 
184 850 1,000 
150 1,060 1,900 
188 1,500 1,650 
900 1,900 9,000 
950 9,650 3,000 


Prices аге given for the Towers delivered on board the cars in Detroit—freight 
to point of tination added. The ordinary cost of erection is included in 
Price List. Foundations extra. 


Estimates given for Towers of any height, and any information very 
cheerfully furnished on applicaticn. Correspondence is solicited. 
DETROIT TOWER COMPANY, 
88 Griswold Street, 
Detroit, MICH. 
GEORGE 5. BOWEN, Manager. 
Chicago Office, No. 5 Ogden Building. 


PATENTS FOR JANUARY AND FEBRUARY, 1883. 


970,884 
971,169 
271,172 
271,140 
271,175 


270,954 
271,178 
271.171 
271,059 
270,907 


270,990 
971,188 


$71,560 


271,502 
271,299 
$71,905 
271,576 
271,456 
271,458 
971,309 
971,457 


211,548 


471,969 
$71,279 


271,924 
271,013 
271,280 


371,07 


271,72) 
271,882 
971,895 
971,948 
271,972 
271,979 
971,928 
971,615 
971,616 
271,054 
971,947 


271,918 
271,829 


971,914 
971,906 
979,001 
271,991 


271,994 
371,816 


JANUARY 234. 


Electric Battery, Fluid. E. Berliner, Boston, Mass. 

Electric Induction Machine. A. G. Waterhouse, New York, М. Y. 

Electric Light. "E. Weston, Newark, N. J. 

Electric Light and Gas Burner Combined. W. A. Shaw, Brooklyn, N. Y. 

Electric Motor. S. 8. Wheeler, C. G. Curtis, and F. B. Crocker, New 
York, N. Y. 

Lamp, Electric-arc. C. P. Jürgensen, Copenhagen, Denmark. 

Lamp, Electric-arc. E. Weeton, Newark, N. J. 

Lamp, Incandescent, Electric. E. Weston, Newark, N. J. 

Lamp, Magazine Electric. A. T. Gifford, Providence, R. I. 

Telegraphs, Optical Attachment for Printing. W. J. McCausland, Phila- 
delphia, Pa. 

Telegraphy, Multiplex. C. Selden, Toledo, Ohio. 

Telephone Receiver. 8. H. Bartlett, and H. E. Waite, New York, N. Y. 


JANUARY 30th. 


Electric Circuits, Device for Making and Breaking. R. W. Willson, 
New Haven, Conn. 

Electric Motor. A. Millar, Glasgow, Scotland. 

Galvanic Battery. J. A. Barrett, Chicago, III. 

Lamp, Electric-arc. E. H. Amet, La Grange, Ill. 

Lamp. Electric-arc. J. R. Finney, Pittsburg, Ра. 

Lamp, Electric-arc. W. Hochhausen, New York, N. Y. 

Lamp, Electric-arc. W. Hochhausen, New York, N. Y. 

Lamp, Incandescent Electric. A. Bernstein, Boston, Mass. 

Lamps, Automatic Cut-out for Electric. W. Hochhausen, New York, 
N. Y. 

Telegraph Cable, Submarine. 
Nova Scotia, Canada. 

Telegraph Cable Pipe. W. R. Patterson. Chicago, Ill. 

Telephone Exchanges, Circuit for Multiple Switch Boards for. C. E. 
Scribner, Chicago, Ill. 

Telephone, Mechanical. G. K. and H. C. Farrington, Kirksville, Mo. 

Telephone System and Apparatus. C. A. Randall, New York, N. Y. 

Telephones, Secrecy Switch for. C. E. Scribner, Chicago, Ill. 


8. Trott and F. A. Hamilton, Halifax 


FEBRUARY 6th. 


Annunciator and Fire Alarm, Electric Hotel. А. T. Hess, Des Moines, 
Towa. 

Brake Setting Apparatus, Electric. J. B. Low, Pulaski, N. Y. 

Car Signal, Electro-magnetic. J. W. Marley, Chicago, III. 

Electric Circuit Wires, Fastening for. H. G. Fiske, Springfield, Masa. 

Electric Current Regulator. E. Thomson, New Britain, Conn. 

Electric Machine, Dynamo. W. Baxter, Jr., Jersey City, N. J. 

Electric Machine, Dynamo and Magneto. E. Gordon, New York, N. Y. 

Electric Machine, Dynamo and Magneto. C. A. Seeley, New York, N. Y. 

Electric Machine Governor, Dynamo. T. A. Edison, Menlo Park, N. J. 

Electric Machine Regulator, Dynamo. T. A. Edison, Menlo Park, N. J. 

Electric Machine Regulator, Dynamo. J. F. Ott, Newark, N. J. 

Electric Machines, Commutator for Dynamo. E. Thomson, New 
Britain, Conn. 

Electric Switch Board. T. J. Perrin, Brooklyn, N. Y. 

Electrical Conductor. P. G. Gardner, Jr., J. W. Le Roy, and G. K. 
Tinker, North Adams, Mass. 

Electrical Switch Board. T. J. Perrin, Brooklyn, М. Y. 

Gas Lighting Burner, Electric. C. H. Crockett, Boston, Mass. 

Gas Lighting Burner, Electric. H. J. Warren, West Bridgewater, Mass 

Incubators, Electric Regulator and Alarm for. F. Rosebrook, Elmira, 
N. Y. 

Insulator, Electrical. D. M. Steward, Cincinnati, Ohio. 

Lamp, Electric-arc. W. L. Dudley, Covington, Ky., C. F. Rapp, Cincin- 
nati, Ohio. 


Lamps, Manufacture of Incandescing Electric. T. A. Edison, Menlo 
Park, N. J. 

Lightning Rods, Triprod Standard for. Т. Н. Patee, and T. D. Ridge, 
Greencastle, Ind. 

Mail Conveyer, Electric. E. Nicoluisen, New York, N. Y. 

Secondary Battery. A. Haid, Rahway, N. J. 

Telegraph, Railway Train. W. T. Waters, Atlanta, Ga. 

Telegraphs, Station Switch for Fire. G. F. Bulen, Jersey City. N. J. 


F. Bulen, Jersey City, N. J. 

Telephone. C. T. Loring, and G. W. Pierce. Boston, Mass. 

Telephone Receivers, Circuit Closer for. E. C. Dean, Washington, D. C. 

Telephone Transmitter. E. A. Schoettel, Brooklyn, N. X. 

Telephone Transmitters, Mouthpiece for. A. S. Nichols, New Haven, 
Conn. 

Wire, Manufacture of Covered or Insulated. J. D. Thomas, New Vork, 
N. X. 


FEBRUARY 13th. 


Clock, Electric. D. F. Sweet, Hastings, Mich. 

Electric Machine, Dynamo. E. J. Houston, Philadelphia, Pa. 

Electric Machine, Dynamo. E. Weston, Newark, N. J. 

Electric Transmission of Power, Systein for the. E. Weston, Newark, 
N. J. | 

Electric Wires, Underground Conduit for. J.8. Du Bois, Camden, N. J. 

Electrical Transmission of Power, Device for Regulating the. E. Weston, 
Newark, N. J. 

Electrical Transmission of Power, Device for Regulating the. E. Weston, 
Newark, N. J. : 

Electrical Transmission of Power, Device for Regulating the. E. Weston, 
Newark, N. J. 

Electro-magnetic Retarding Device. E. Thomson, New Britain, Conn 

Electrolier, Extension. L. Stieringer, New York, N. Y. 

Gas Generator, Electric. C. E. Ball, Philadelphia, Pa. 

Insulator for Electric Conductors. T. Mace, Plainfield, N. J. 

Lamp, Electric-arc. N. S. Keith, New York, N. Y. 

Lamp, Electric-arc. E. Weston, Newark, N. J. 

Lamp, Electric Incandescent. P. Diehl, Elizabeth, N. J. 

Lamps, Carbon Electrode for Electric. J. E. Atwood, Troy, N. Y. | 

Magneto-electric Generators, Automatic Shunt for. E. T. Gilliland, 
Indianapolis, Ind. 

Railway Signal, Electric. W. W. Le Grande, Louisville, Ky. 

Railway Signal, Electric. W. W. Le Grande, Louisville, Ky. 

Telegraphic Relay. T. Cochran, Brooklyn, N. Y. 

Telephone. Т, A. Edison, Menlo Park, М. J. 

Telephone, Electric Speaking. A. W. Rose, and С, А. Cheever, New 
York, N. Y. 


BUSINESS ADDRESSES. 


Bahr & Zahn, Manufacturers of Electrical and Telegraph Instrumenta, 
Battery Supplies, 108 Liberty Street, New York. қа 
Burnap, W. Н. Davis & Kidder's Electric Machines, 269 West 27th Street, 

New York. 


Dow, George Q. Telegraph and Telephone Poles; Pins and Brackets, 
painted and plain, North Epping, N. H. 


Edson’s Speed & Pressure Recording & Alarm Gauges, for Steam Dynamo- 
machines,” indispensable for safety & economy, office 91 Liberty St., N.Y. 


Fairman, James F. Telephone, Telegraph, and Electric Light Supplies, 
and apparatus, Inventor's Institute, Cooper Union, New York City. 


Pearce & Jones, Telegraph and Electrical Instruments and Supplies, 
64 & 66 John Street, New York. 


Pride, Fraleigh & Kyle, Telegraph and Telephone Line Constractors, 
73 & 25 Dey St., N. Y. 


Wenzel, А. C. Electro-plater—Gold, Silver, Nickel, Copper, Brass, &c., 
43 Centre Street, New York. 


- --------- ---- ---- -- 


The Humboldt Library of Popular Science contains such stand- 
ard works as 

“Тһе Wonders of the Heavens,” by FLAMMARION, (illustrated.) 

Man's Place in Nature," by HUXLEY, (illustrated). 

" Scientific Sophisins" (anti- Darwinian) by Rev. DR. WAINWRIGHT. 

“Тһе Data of Ethics," by HERBERT SPENCER. 

„Oriental Religions," by Rev. Dr. CAIRD. 

“ Forms of Water," by TYNDALL, (illustrated). 


Telegraphic Fire Alarm Stations, Automatic Testing Apparatus for. С. |. 


POPULAR 


THE ELECTRICIAN. 


ARC AND INCANDESCENT LICHT. 


TH-E 


90 Chambers St., New York. 


owned by 


United States Illuminating Co. 


Sole Grantee of all Patents and Rights 


THE UNITED STATES ELECTRIC LIGHTING C0., 


for the City of New York and vicinity. 


The Machines and Lamps manufactured for this Company are under 


EUGENE T. 


patents of Maxim, Weston, Farmer and others, and 
comprise all the latest improvements in Electric Lighting. 


LYNCH, 


President. 
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“Тһе Origin of Nations," by Prof. RAWLINSON. 


- .- P f: 
—— : 222 2232 СЕЕП 
Neue К = -- 


33 "m Cad ul РУЗАИ ТЕ ЕВО атынын 


rum а аф ы» ---. 


—— 


“Тһе Naturalist on the River Amazons, by H. W. BA TES. (In? 


parts). 
« Town Geology,” by Canon KINGSLEY; and many others. 


PRICE 15 CENTS EACH NUMBER. 


Write for a Catalogue, or send 15 cents postage stamps for a 
specimen copy, to 


J, FITZGERALD & 00., Publishers, 90 Lafayette Place, New York. 
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“HOLMES, BOOTH & HAYDENS. 


MANUFACTURERS OF 
SHEET BRASS, BRASS WIRE, RODS anv TUBING, COPPER RIVETS anv BURS, 


Pure Lake Superior Copper Wire 


ELECTRI 


e- INSULATED ELECTRIC LIGHT ~+- 


——: AND :—— 


Patent K K“ Insulated Copper and Iron Wire. 


The Iron is ‘Specially adapted for Telephone Use. 


No. 49 CHAMBERS ST., No. 506 COMMERCE ST., . No. 18 FEDERAL ST., 
NEW YORK. PHILADELPHIA. BOSTON. 
Works at * Conn. 


— — — 


---ҰНЕ-- 


TORRINGTON, Conn. (U.S. А.) 


LIFE ASSURANCE SOCIETY. шш — 


OF THE UNITED STATES. | * Brass, Copper, and German Silver Wire and Rods. * 


No. 120 BROADWAY, New York. | Zinc Rods for Battery Purposes 


PURE COPPER WIRE made from BEST LAKE 


Cash Assets, = с $45,000,000.00 SUPERIOR COPPER, Conductivity Guaranteed. 
Cash Income, over - 10,000,000.00 Blanks and Shells Made to Order from Brass, Copper, or German Silver. 


Cash Surplus, = 10,000,000.00 
New Assurance in 1881, 46,189,096.00 MERICAN ELECTRIC MEG. 66. 
(The Largest Business in the World.) Manufacturers and Dealers in 


Kannen . ELECTRICAL SUPPLIES, 


Total amount paid policy- 


holders since the organi- Electric Call Bells, Eleotrio = Lighting, 
Burg Alarms, ouse an о: nnunciato 
zation of the Society, $61,912,031.00 Elevator Calls, Electric Watch Clocks, Speaking Tubes, &с. 
í : с c^ ESTIMATES FURNISHED. ~. 
The policies written by THE EQUITABLE are short No. ЭЗ VV ashington Street, 
simple and easily understood. They become OFFICKS 14, 16 and A, 
INCONTESTABLE ра EP A CHICAGO, ILL. 
after three years from their issue, and such incontestable, | TEER; The Only Telephone 
policies are payable immediately upon receipt, at the EL GIN Having the right to 
Society’s office in New York of satisfactory proofs of TELEPHONE, Ó use the 


TUBULAR + STEM 
on Rear Plate, 


Making it Self- 3 
ing, requiring no screw or 


== Ш t to ho ЧА le in plact 


death, and without the usual delay of sixty or ninety days. FOR PRIVATE Linea. E My 
The Society has not a single contested claim on its 

Haske: | s Made Wholly of Metal. 

For the facts explaining the success of this Society, and | Nickel Plated and 


the results of maturing Tontine Savings Fund Policies, go 5 Я 
Acknow у all to 


apply to the officers and agents. the Neatest and Rest || Beware of Imitations | | 
: W orking Mechə»nical |$ 
H, B. HYDE, President. төрле ever intro- | MI Address bd «o tn riptiv: 
JAMES W. ALEXANDER. Vice-Pres. Price $5 Per Set (2) 92 Eloin Telephone Co 
SAMUEL BORROWE. 2d Vice-Pres. рае 921 QU dot аа” 5 | ; '| 
WILLIAM ALEXANDER, Secretary. | full instructions for No. 2 Main St , 


itl 
E. W. SCOTT, Supt. of Agencies. | putting up. ELGIN, Kane co., II., U. 8. A. 
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е 

ШІН: $3.15, complete with 
Battery, Book of Instruc- 
tion, Wire, Chemicals, and 
all necessary materials for 
operating. 

Morse“ Instrument alone, 
without battery, - = 

“Morse Instrument without 
battery, and wound with 
fine wire for lines of one 
to fifteen miles, - - 3.75 

Cell of battery complete, .65 

„Morse Learners’ Instru- 
ment, without battery, 


$3.00 


sent by mail, 3.50 
(Battery cannot be sent by mail.) 


The 


Morse" Learners’ Ins 


66: $4 ғ : | Т 
is a full size, well made, complete MORSE Ti ih 
The “Morse TELEGRAPH APPARATUS, ofthelatestoaui |] T 


trument 


: =~ баци irr MR 
P^ que 3 CUN. | EIAS SEE: iai s 
e т eremum mi 
д INC ! e 
| 


1 Ti 
best form for learners, including handsome Giant Sounder and C х | n 
and a large Cell of the best Gravity Battery, latest form. UV ed Ry, | 
It is the best working set of Learners' Instruments for short or long lines, from a 
few feet up to twenty miles in length, yet offered. 


You are Sure of getting the BEST THAT IS MADE if you select the “MORSE.” 


Goods sent С. O. D. to all points if one-third of the amount of the bill is sent with the 
t, Postal Money Order, or Registered Letter, Favorable arrangements made with Agents RA. каны 


We will in every case refund any remittance made us for these 1 
to be entirely satisfactory. se goods, if they are not found 


J. Н. Bunnell & Co, 112 Liberty St, New York 


| 


York. 


— ͤ— EäP —À —— ——— — 


«S CHARLES WILLIAMS, Jr. 


ESTABLISHED 1856. 


Manufacturer of 


TELEPHONIC, TELEGRAPHIC, H | «ЦУ 
OMS «HW. ES Wr. 
ELECTRICAL INSTRUMENTS, , , ATR 


Electric Bells, Galvanic Batteries, Wire, Xx 
a as a ae e LIN 


Wholesale and Retail Dealer іп | . А u^ T 


TELEGRAPH & TELEPHONE LINE MATERIALS Оа: х 
OF EVERY DESCRIPTION. A A a EDS vee > ication. SOE 
n 2 р £ 
109 and 118 COURT STREET, Ween, JS А. 
BOSTON, Mass. 
SHORT-HAND WRITING | ; 
: Шого шу taught by CHARLES L. BLY, FOR SALE 

m Good 


situations 


procured all pupils vim (Successor to STEARNS & GEORGE,) i 
Piet an аитор арна Telegraph and Telephone Line Contra etor, TWO DYNAMO ELECTRIC MACHINES, 


ММ «Engravings, | !!! 


F5 
т, 


гт eV) B wee charge о my Haifaa à Each of 5,000 Candia Power, 
eee 4 services. Co ndence anufacturer and Dealer in 
SA. solicited. Caligraphs sold Made by J. E. BRAUNSDORF, New York, 
“Ж; Special осш E T Electrica] Instruments and Supplies, Burglar Alarms, IN GOOD RUNNING ORDER, 
| s = ‘ered o re an 5 Electric Bells, Annunciators, Watch-Clocks, 
"шшщ БОО rod offers, Send for 25 ALFRED F. MOORE, 3d and Race Sts, 
caligraph Шага to W. G. ОНАҒҒЕЕ 
= ph cire ыы Oswego, М. Ұ.|37 PEARL STREET, - BOSTON, Maas. PHILADELPHIA. 
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%% 5 UN wu 
СІ 
The Best Open d Circuit Battery = = 


In every respect, beyond any question whatever. 


SUPPLANTING ALL OTHERS. 


= With its introduction, Battery Trouble and Battery Expense | || НЕ | ШІ Л 
become things of the past. Now almost universally used | ІШІ B | 
by the Telephone Exchanges of the whole country. i ШШ! 5 
SEND FOR CIRCULAR AND SCHEDULE OF PRICES. | eut ТЕС 


Single Cells, - only 31.25. 


MANUFACTURED AND SOLD BY THE 


Law Telegraph Co. 140 Fulton St, New York. 


LECLANCHÉ BATTERY. 


(PATENTED.) 


—THE— 


GREAT TELEPHONE BATTERY, 


THE REALIZATION OF 


SIMPLICITY AND EFFICIENCY 
In Electric Open Circuit Batteries. 


Free from acid. Emits no odor. Does not get out of order. Lasts without renewal from six months to 
several years, according to use. 
ADOPTED AND USED BY 
all the Telephone Companies and Exchanges in the United States. 
The Prism Battery is more easily and cheaply cleaned and renewed than any other battery. Beware of 


INFRINGEMENTS AND WORTHLESS IMITATIONS. . 
Every genuine Leclanche Battery has the words Pile- Leclanche stamped on the carbon 


= head, jar and prisms. All others are spurious. 
= “ Prism and Porous Cell Batteries for sale in any quantity. Zinc and Sal Ammoniac of superior quality 


THE LECLANCHE BATTERY CO., 
OR 149 West 18th Street, New York, 


1. G. TILLOTSON & CO., General Agents, 
В & 7 Dey Street, New York. 


— — — —— 


DR. JEROME KIDDER’S 


; Electro Medical Apparatus, 


For which ne has received нетер tent for improvements renderin ring i them m caper or to to all оше, acknowl- 

ed ШЕ awards of First Premium at Centennial; mium by American 

Institute, from 1872 to 1861 inclusive; Two Silver Medals at "Cincinnati Iz Industrial Exposition, 

in the Fall of 1881, highest awards given. GOLD MEDAL was awarded by American Institute in 
1875, to distinguish the Apparatus ав of the First Order of Importance :— 


_ DR. Jerome KIDDER's IMPRovED No. 1. Physician’s Office Electro-Medical Apparatus. 
IMPROVED No. 2 pr s Visiting Machine, with turn-down Helix. 
IMPROVED No. T sician's Visiting Machine (another form). 
IMPROVED No. 4. ce and Family Machine. 
IMPROVED No. 5. Tip Battery, Ten-Current Machine (see cut), a most 
perfect and convenient apparatus, the invention of Dr. Kidder. 


WE ALSO MAKE AND KEEP ON HAND 


—-— c SUPERIOR GALVANIC CELL BATTERIES, Х-ғ«- 


From Six to Thirty-six Cells. 
For Illustrated Catalogue, Address: Also, POCKET INDUCTION APPARATUS. 


Jerome Kidder Manufacturing Co., 820 Broadway, N. Y. 
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Was in U. S. and Canada.) HOLLCOMB’S NEW | 


AMPLIFYING | Phosphor-Bronze Telephone Wire. 
~>TELEPHONES 


For Private Lines. 
The Latest and Best 


The STRONGEST, TOUGHEST. and BEST for line wires of Electric and 
Acoustic Telephones. Will not STRETCH nor RUST. RESISTS SMOKE. 
ACIDS and DAMPNESS. TENACITY more than FOUR times its weight 
per mile. 


These new instruments embody ч E * CALCULATED 
recent and important improve | STUBS DIAMETER Унт | BREARING | Ж”; RESISTANCE 
ments, They excel in clear- GAUGE | PER ILS. | 3 PER MILE 
peasant тостов ij | Dili) About gg be. | About BO Tbs. 50 Ohms: 
or y € ? с eilabie | ~ * L] * 
substitute for the Electric Tele- "049 “ | “ 40 “ 168 | 90 “ 


phones. Highly commended by | 
business men. Work Two 


miles. Price, $10 per set. | PHOSPHOR-BRONZE RODS, SPRING METAL AND WIRE, superior to German silver ot 


Used with Galv. Steel Cable Wire, price 5cts. | brass for Electrical Apparatus. Already extensively used throughout the country. Address 
per rod. Illustrated circulars and testimonials sent 


duet mee Atwater Building cleveland, 0. | THE PHOSPHOR-BRONZE SMELTING CO. (Limited), 
— —ũöä᷑— Б: 512 ARCH STREET, PHILADELPHIA, PA. 
E E KI NSM AN & CO., pem of the U.S. Phosphor-Bronze Patents. Sole Manufacturers of Phosphor-Bronze in the United States. 


145 Broadway 86 Liberty Street, 


ron Vid панц — Gelatinized Fibre, &— 


DEALERS IN ELECTRICAL . (Trade Mark.) 
Inventors’ and Manufacturers’ Agents. 
———'THE BEST INSULATOR KNOWN. = 


R о Y A І DOPTED by all the leading Electric Light Companies, and manufacturers of 


Electrical Machines in the United States, as a substitute for hard rubber, being 
(FIRE a far better non-conductor, more durable, and costing less than half as much. 
Г NS СА R A N E. C ОМ. РА NV Y, Send for samples, circulars, and prices, to 
Of Liverpool, England. | COURTENAY & TRULL, 
Established | 1845. 9, O. Box 2905. No. 17 Dey St., New York. 
Head Office Metropolitan District : | - | Р 
41 & 43 WALL STREET, New York. ДБ 8 сү ку AN ZLo жағаны 
TRUSTEES : d Neg 
ADAM NORRIE, BENJ. В. SHERMAN, cts me rn ІШ; | re c mes es. 
ROYAL PHELPS. К. элуу, фу | == 
E. F. BEDDALL, Manager. | М: = g. мах ѕ stno А Н: 


wM. W. HENSHAW, Ass't ERASER | 


ALFRED F. MOORE, | AMERICAN ELECTRICAL WORKS, 


Manufacturer of MANUFACTURERS OF PATENT FINISHED 


INSULATED TELEGRAPH WIRE, 
>N 3 ULATE D W IR [< TELEPHONE AND ELECTRIC CORDAGE, 
on —— >> ELECTRIC LIGHT WIRE, 


MAGNET WIRE, PATENT RUBBER COVERED WIRE, 


Electric Light, | 
Telephone, WIRE. | Burglar Alarm and Annunciator Wire, Lead Encased Wire, Anti- 


ті Аы du 


Induction, Aerial and Underground Cables, etc. 
OFFICE AND FACTORY, 
67 STEWART STREET, Providence, R. I. 
OFFICE, ANNUNCIATOR, AND MAGNET WIRE. EUGENE F. PHIULIPS, Pres. W.H. SAWYER, Sec’y and Electrician. 


Flexible Cordage, &c., &o. — — —' —ꝛ—ę—- am mM 
200 & 202 М. THIRD $T., - Philadelphia. Burke, Fraser & Connett, 


DELANO & HAINES, SOLICITORS OF PATENTS, 


Promoters and Brokers, » Spruce Street, New York. 
55 BROADWAY, NEW YORK. ЕНИС 


-—— — Careful and Thorough Work at Reasonable Prices. Personal 


General Offices of The Mexican Telephone Co., and The Tropical attention of the firm to all business. 
American Telephone Co., Limited. Both these co 


under license from the American Bell Telephone Ga. Het clase ELECTRICAL INVENTIONS A SPECI AL TY, 


territory to lense in MEXICO, the WEST INDIES, CENTRAL and 434 
SOUTH AMERICA. Foreign Patents procured. Opinions given on questions of va- 
———————— lidity and infringement. Our Quarterly Circular, Patents 
TELEPHONE STOCKS BOUCHT AND SOLD. on Inventions," will be sent to any one desiring it. 
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A. F. FLEISCHMANN, | J. E. LONGSTREET 


A. F. FLEISCHMANN, | 
Manufacturer of 


Blectrical ҮЛ “and Supplies 
Telegraph Instruments, 


EXPERIMENTS, 
ELECTRICAL APPARATUS 


No. 27 SOUTH 10th STREET, Phila, Pa. 
Of Every Description. 
INSURANCE CO. 


LIVERPOOL 
WILLIAM & Pine Srs., New Vong NO. Ө BARCLAY ST, 
DAVID THOMPSON, Electric Cases our Specialty. New York. 


LONDON AND GLOBE 


MANUFACTURER OF eee C ee s — ay 

GARBONS FOR ELEGTRIGAL PURPOSES, C — ТШШ mammae еі 
No. 13 RUT ! | 
up or teeny | (/ 4 APPARATUS 
NEWARK, N. J. А | | ARD 

CHARLES C. SHELLEY, 7207 LNS, Co. li grise ie 

Printer, | (OF LONDON), 6 
10 & 12 College Place, and 66 Park Plaoe, | ALFRED PELL, | А р Address for circular, 

NEW YORK. Resident Manager. | | CURT W. MEYER, II Dey St., N. Y. 


Specialty:—Fine Pcriodical and Pamphlet Work. 37 I 4 7 у Stre „ "x 
PARAFFINE WAX, “Prox оч: dd d Trial. 


For Electrical or Chemical purposes, b A very Complete, Co оғара et and Efficient Little * 
the case, barrel or 5 N OFFICE AND SAMPLE BOOMS, Giant 8188 ry ry, is sent out on Trial 
, E 
No. 17 MURRAY STREET, N. Y. 276. 949 cire 15 “nd & BRO: A THIS paper "O. 


REPRESENTED BY 


J. W. JONES, 134 Water St , New York. 
JV. саи C. Е. L. BRINKERHOFF. 5 A ] 
WILLIAM LANG, — $ JOHN E. McBRIAN, | 


Manufacturer of | ESTABLISHED ea ea 1959; 


METAL GOODS, E d D T ORBE 

Trimmings for Eleotric Work a Speolalt P L A. T I TIN U M ө Printer and Stationer, 
- Jesi 18 BROADWAY 

Cor. So. 6th A First Streets, Н. M. RAYNOR, AU 


BROOKLYN, E. р. |85 BOND STREET, NEW YORK. 


PULLEYS, SHAFTING, , HANGERS, ETC., 


УА SPECIALT Y< 


PROCRESS MACH INE WORK 


ESTABLISHED 1884. 


== Send for Illustrated Price List to the Manufacturers 


A. & F. BROWN. 


No. 43 Park Place, 


RN | 57, 59 and 61 Lewis Street, NEW YORK. 
ne 
x 60, 62, 64 and 66 Cannon Street, 
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Only $5.00. Not the Cheapest, 
but Guaranteed the Best. 


Тһе PREMIUM LEARNERS’ APPARATUS ASD OUTFIT 
compres the famous New Giant Sounder, per- 
„„ and New Curved Key,” placed upon а 
splendidly ро polished 1 with a cell of Callaud Battery. 
ire, 'and an excellent Book of In- 
55 b Eon when the mone accompanies the 
rder. The great number of these Instruments in use 
is the best estimoniat that can be offered. 
Price, Complete Outfit, - Money in advance, $5.00 
* 'Instrum't withont Battery 4.20 
“ Instrument without Battery, by Mail. 
Money ih advunce, - - 4.75 
Remittances should be made by P. O. Mone del 
Registered Letter, Draft or Express, which 
Ber delivery. Send for circulars. 


114 South 2nd St., Philadelphia, Pa., 


Manufacturers and Dealers in Telegraph, Tele- 
phone and Electrical Instruments and Sup- 
plies of every description. Send for Catalogues 

and Circulars. 


Send for our prices Беке purchasing 
elsewhere 


STANDARD ELECTRICAL WORKS <+ 


Manufacturers of and Dealers in 


"NT нүн 
знім ONNOWS 


American Bell Telephene Co.'s Telephonic Apparatus, 
ІІ = | 
DBs el Call Bells, Fire Alarm Apparatus, Medical Batterics, Agents for Hoebling's Line Wire, 


= E AUTHORIZED MANUFACTURERS OF 
BELLS, SWITCH BOARDS, &c., &c. 
Only manufacturers of POST’S MAGNETO BELLS, Burglar Alarms, Annunciators, 
| Large Stock Batteries, Office and Annunciator Wirc, Telephone Cord, &c.; Electric 
| it | | Light Wire and Supplies. 


SEND FOR ILLUSTRATED CATALOGUE, 


STANDARD ELECTRICAL WORKS. 
Cincinnati, Ohio. 


FR ASSE & 00, Waterbury Brass Co. 


62 Chatham к" . MANUFACTURERS OF 
P. O. Box 879. NEW YORK. 


Manufacturers of 


— 4 
=- / 
—— 7/0 

g | 


== - 
oS а 
i = 


| BATTERY 


| SHEET BRASS, BRASS RODS 


Engine Lathes, | and PURE COPPER WIRE for 
Speed Lathes, ELECTRICAL PURPOSES. 
=: AND :— 


Upright Drills. olds 


- Importers of Stubs’ Tools, 296 BROADWAY, Nevv York. 
Files and Steel Wire. 195 EDDY ST , Providence, R. I. 


— T Grobet Files and other Fine Tools 


| 


ЕР NI 361. САЛЛІССІЕ, Mills at Waterbury, Conn. 


SOME OF OUR SPECIALTIES IN ELECTRICAL SUPPLIES. 


IRIDIUM ELECTRODES, or CONTACT POINTS, for electrical apparatus. It is well known that Iridium is 
the hardest metal in existence, and is much superior to platinum for electrical contact points. The only obstacles to its general use, 
for electrical and mechanical purposes, have been, that it was almost impossible to melt it and afterward to work it into proper shape, 
as it is as hard to cut as the diamond. These obstacles have now been removed, and, by a patented process, this metal can be 
worked into almost any form required. We are prepared to make estimates for Iridium Contacts of any shape or size required. 

IRIDIUM KEY POINTS for Telegraph Keys, always on hand in two sizes, viz.: Nos. 12 and 14, Browne & Sharpe’s 
‘wire gauge. Price per pair, 70 Cents. Sent post-paid on receipt of price. 


| ELECTRIC BELLS in great variety, all sizes from 25 to 12 inches at bottom prices. ELEC- 
өз өз TRICAL ANNUNCIATORS, BURGLAR ALARMS, and materials, at wholesale prices. 
| The trade supplied on favorable terms. 


ELECTRO-MEDICAL APPARATUS and MEDICAL BATTERIES of every description, 
at manufacturers prices. 


HOME LEAR 
Price Reduced 


T 


TILLOTSONB.CO, | 
М.Ү, ; 


T 
(k 


, 


NERS’ INSTRUMENT. 


Patented May 1st, 1877. 


— 


am 2 SS 3 * о = А 1 ZEN 
Sw p NS УМ 
3 À E : | 3 7 | : 
This style Bell, $1.00 $ ш 5 к 
By mail, post-paid, 1. 15 қ 


Quality Maintained. 


Price for Complete First-Class Outfit, 83.75 Net Cash. 
For the above om ee and Perfect Sounder and Key Combined, on mahogany base, including Battery, Chemicals, Wire, Book of Instructions, and every- 


thing necessary for a FIRST-CLASS TELEGRAPH OUTFIT for the Student's use, for practise AT HOME, or for operating ALL SHORT LINES O 


TELEGRAPH. 

Instru without Battery, $3.00: same by mail, post-paid, $3.50. Instruments without Battery, wound with fine wire for lines 1 to 15 miles, $3.75 ; same 
by mail vost paid $4.00 The Ba гу cannot be scat throigh the mails. Complete outfits should go by express. Instruction Book, 30 cents. Remit by Poetal 
Monoy Order, Draft or Registered Letter. 
| In ordering the HOME" you are sure to get the best low-priced instrument, that is made. 


>k ELECTRIC. ТНЕНМОВТАТ.%< 
— —— 


4 
E 


— INDUCTION COILS... 


Weiter ded oc rues qe 12 go "55 * - 
i Tun MELDE TI Et cura Се ER ER RE E "H ШТ 1 7 - 
aT . A Е ў а" б 
| : 2! ' 4 р ALL SIZES 
Null ' 
” ж e 


ае 1 
HB M EH C SR 


Tei 


The Electric Thermostat is for use in automatic fire | doxes 5» 
alarm systems, for signaling the rise in temperature wherever Z2 e SEI" S $ 4 | () () 
they may be placed, through an electric circuit and alarm bell. pa i VEL act ce ws 5 4 

The contact points аге of platinum, which makes them more —- - e" |, 


durable and Jess liable to damage by oxidation than the old 
style thermostats, where the contact is made by mercury. 


he TILLOTSON MY. 
Price, $1.50 each. Liberal terms to the trade. ош M „е 


> ELEGTRIC-- LIGRY + SUPPLIES. E 


Porcelain Insulators and Knobs of every description. Deep Groove Screw Glass Insulators. 
Hard Rubber Window Tubes, all sizes. Soft Rubber Tubes in 50 feet lengths, all sizes from 
ys inch to 14 inch diameter. | 


Ж М 


* 
"4 , 
777724 24 
no А 
m 2 
ЖЕ 


| 


MIngulated wires, all sizes. Adhesive Insulating Tape, for wrapping joints. a 1 
Gelatinized Fibre. Red, Black, and White. | Al | 
CARBONS, plain and coppered, the best made, at bottom prices, Porcelain Cleats, double and single. 


| Remember, that besides being Manufacturers, we are General Dealers in everything in the shape of Electrical Apparatus. If you arein want of anything 
in any line of Electrical Supplies and do not know where to find it, send your order to us, and if it is not to be found in our immense and varied stock, which 
probably will be, we will get it for you at bottom prices. 


L. 6. TILLOTSON & C 


Manufacturers, Importers, and Dealers in 


TELEGRAPH, TELEPHONE & ELEOTRIOAL SUPPLIES 
OF EVERY DESCRIPTION, 


1) 5 & 7 DEY STREET, N. Y. 


ESTABLISHED 1831. CAPITAL, $1,500,000. 


ons. F. WASHBURN V. Pres. & Sec © Ж i M 
CHAS. H. MORGAN, Оеп" Sup't. = 


QUINSIGAMOAD WORKS, 


WASHBURN & MOEN MANUFACTURING COMPANY, WORCESTER, MATE 


Patent Galvanized Iron and Steel Telegraph and Гарне 


Since the first introduction of the Telegraph in this roni our wire, expressly manufactured іоіпепге the highest qualities desired in the 

furnished the standard of excellence, and-har been unsurpassed in Strength and Conductivity. Our "n processes enab ble us то supply perfect w 

то flaw or weld, avoiding the need of frequent joints Our System of Galvanizing combines in one process, Cleaninj ng and Cc d 

perfect со, of the wire. Express attention has респ paid to the е special demands for the in Service. All our Telegraph and теру ga 
Send for Descriptive Pamphlets and Circulars. | 


GROVE STREET WORKS. 


CHICAGO will 
107 & 108 
omo% 


.NEW YORK WAREHOUSE, 
16 Cliff Street, 
NEW YORK. 
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ELECTRICITY APPLIED TO BALLOONS. 


HAT a great many important objects may be obtained 

by the combined use of electricity and balloons, can 

no longer be doubted. In the first place, a balloon can 

ascend to ahy desirable height, and thus the electrical focus 

can attain a far higher elevation than even the tall pole of 

Union Square. That measures could be adopted to anchor 

the balloon even on the most stormy night can neither be 

gainsaid. Тһе striking illustration on our front page, from 

La Lumière Électrique, represents an experiment in the 
above direction, made lately at La Chapelle, France. 

The balloon was made luminous by an incandescent Swan 
lamp,—the experiment being under the direction of an 
aeronaut, M. Mangin. The balloon was made of water- 
proof paper; its diameter measured about eight feet. It 
was filled with pure hydrogen gas, while a Swan lamp was 
hung in the centre, with wires connecting it with a pile of 
twenty-four elements, and placed on a table, as shown in 
illustration. 

When the inflation was judged to be sufficient, the lower 
opening was closed, and as the current traversed the con- 
ducting wires, the electric focus became incandescent, and 
the balloon was transformed into a vast luminous globe, 
which illuminated the surrounding buildings in the most 
magnificent manner. 

It was at once perceived, that this new kind of aerial 
illumination possessed great advantages for signaling, as 
the current can be intercepted or restored instantaneously. 
The illuminated mass can be seen at a great distance, and 
it can be made serviceable both to forces on land and sea. 
An enemy's fort or camp can be investigated, while the 
rapid interception of current and extinction of light would 
prevent any locating of the balloon itself. 

M. Mangin has even declared his intention to do away 
with the connecting wires ; he would simply have an electro- 
magnetic machine in the balloon, which could be worked by 
hand. The presence of the inflating gas constitutes a great 
danger, however, for any mishap to the conducting wires 
would lead to a catastrophe. 

Messrs. Tissandier, who have also given great attention to 
aerial navigation, have constructed light piles with bi-chro- 
mate of potash, composed of twenty-four elements united 
in tension, for working an electro-magnetic motor which 
will ір turn work the aerial screw of an elongated balloon. 
Experiments with Siemens Brothers' motor were made in 
January, and proved that a velocity of from four to five 
yards per second could be imparted to the aerial ship. 


THE London Times says: The electric light has been applied of 
late in various cases, where the effect has been singularly picturesque. 
Thus, during a congress of Greek medical men at Athens last year, sev- 
eral electric lamps were placed at elevated points about the Acropolis, and 
the aspect of the ruins so lit up is said to have been very striking. The 
Company of Steam Navigation on the Rhine and the Lake of Constance 
started last year a night service of steamers supplied with Bürgin electric 
lamps, to illuminate the beautiful banks of the river. The steamer left 
Schaffhausen at fall of night, and sailed to Biesingen, and passengers 
were enabled to enjoy the scenery in those novel circumstances. Further, 
the falls of the Rhine have been illuminated at night, by a powerful 
electric light placed on the right bank. To appreciate fully the remark- 
able appearance of the foaming torrent so lit up, it is necessary to reach 
the principal rock, on which is a small pavilion, and where the stream 
divides into two large parts. Again, there is a regular night service 
instituted between Cannes and the Lerin Islands, the vessel being the 
steam yacht '' Cannois," which has a powerful Mangin lamp, also thirty- 
four Swan lamps, arranged between the masts and elsewhere. The electric 
light guides the course in the difficult navigation which often occurs in 
these trips, and furnishes many lovely views of scenery. 


ANEW THERMOSTAT. 


T a meeting of the Society of Arts, held at the Institute 

of Technology, Boston, Mr. F. C. Childs described the 

new thermostat of the Automatic Fire Alarm Association of 
that city. 

The object of the device is to close an electric circuit by 
means of a slight increase of heat, and its present applica- 
tion is to give an alarm of fire by ringing an annunciator 
which indicates in what room the danger exists. 


It differs from the well-known devices— 
containing a compound bar of steel and 
brass, which deflects with change of tem- 
perature—and closes a circuit by using the 
vaporization of a hydro- carbon to serve this 
purpose. 

Referring to the illustration, it will be 
seen that this instrument consists of a glass 
U-tube, with arms of unequal lengths (the 
longer arm being closed),and projects from 
a cup which contains the tube. 

The upper arm of the U-tube contains 
a small amount of hydro-carbon liquid, 
and the remainder is filled with mercury. 

The lower part of this cup is made of 
hard rubber or some other insulating ma- 


5 Meany terial, and holds the two poles of the cir- 
C. Insulator. i i 

D. ‘Conducting Wires, Cult, one of which enters the cup through 
E. Base-board. a hard rubber screw, and the other is con- 


nected to the base of the cup. 

When the temperature exceeds any fixed limit, a small 
amount of the hydro-carbon is vaporized, and its expansion 
forces out some of the mercury which collects at the bottom 
of the cup, and forms*an electrical connection between the 
two poles and completes the circuit. 

The thermostat is five and a half inches high, and one 
and a half wide; and when placed in position, an orna- 
mental metal covering renders it sightly and protects it 
from injury. 

If it should be tampered with, or broken, the accident 
would spill enough mercury into the cup to sound an alarm. 

This instrument does not require any mechanical nicety 
of adjustment, as the temperature at which the alarm will 
sound depends wholly upon the boiling point of the hydro- 
carbon used. 

As there are a regular series of liquid products of petro- 


leum which vaporize at points from the lowest artificial 


cold to 600 degrees Fahrenheit, there are no obstacles from 
that source. For most places a liquid which vaporizes at 
118 degrees is used. 

This thermostat is more sensitive than is possible in any 
apparatus operating by the expansion of metals, because 
the quantity of heat necessary to raise a certain volume of 
a hydro-carbon a certain number of degrees, is less than the 
quantity of heat required to elevate the temperature of an 
equal volume of metal to a corresponding increase in tem- 
perature. 

The operation of this thermostat depends upon the va- 
porization of an almost infinitesimally small quantity of the 
liquid; not more than .ооооо2 of a cubic inch. The heat 
absorbed in raising the temperature and converting into va- 
por this small amount being about .оооот of a thermal unit. 

To raise the temperature of the mercury in an ordinary 
thermometer, the range which would be required for the 
operation of the thermostat, say from 60 to 120 degrees 
Fahrenheit, would require a much greater quantity of heat. 
If the mercury in the bulb weighed one-tenth of an ounce, 
or .00625 of a pound, the increase of temperature being 60 
degrees and the specific heat of mercury being .0333, 
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then the quantity of heat necessary to raise the mercury in 
the thermometer 60 degrees, would be 

.00625 x бо x .0333—.01249 of a thermal unit, being 
1,249 times the quantity of heat required for the thermostat. 

As a matter of fact, with experiments made by exposing 
these instruments to quick fires, their operation was so 
rapid that the thermometers gave no indication of the exact 
temperature at which the thermostat closed the circuit. 

The speaker gave detailed accounts of tests of this appar- 
atus in places where it was in use; and in the presence of 
the audience ignited a piece of newspaper, and the ther- 
mostat caused an alarm to be rung in thirteen seconds. 

The Parker House, in Boston, is provided with 300 of 
these thermostats and they are to be placed in other 
hotels, and also in a number of manufacturing establish- 
ments. 


—— — 


NEW GALVANO-CAUTERIZING BATTERY. 


ALVANO-CAUTERIZING operations are becoming 

more and more frequent, and we believe not with- 

out reason, for in many respects the method presents in- 

contestable advantages, which, however, it is not our pur- 

pose to discuss at present, but its direct dependence upon 

the manner of generating the electric current is a matter not 
unsuited to our present attention. 

The inconveniencies of this method are all exterior and 
material; they include the transportation and manipulation 
of the battery, both of which frequently cause the spilling 
of its corrosive liquid contents, which damage whatever they 
may fall upon. 

Mr. Chardin, an ingenious constructor of electrical ap- 
paratus, especially as applied to medical and surgical opera- 
tions, some time ago devised a battery expressly intended 
to operate the instruments in galvano-cautery, which, it 
seems to us, is likely to be a valuable auxiliary. 

This battery is so constructed that an easily portable box 
contains all its parts, ready to act without fear of the liquid 
being spilled. In a few moments the whole apparatus is 
ready for use, in even less time it may be re-packed in readi- 
ness for removal. | 

It consists of а box, the cover of which S, and опе side 
R, open upon hinges. Across the middle of the box three 
hollow columns, united at their upper ends by a horizontal 
bar, are fixed vertically in а line. The two outside columns 
are highly polished inside, to admit movable cylinders HH, 
fixed at the top to a metallic cross-piece, which is supported 
at any height by a screw tapped into the middle column. 
Upon the metallic cross-piece, thus supported by the screw 
and guided by the cylinders HH, a wooden table, as large 
as the inside of the box, is fixed, from the under side, of 
which the plates of the battery depend in the usual manner. 
Through the centre of this table the shaft of the screw 
passes, and terminates in a wheel and handle C. By turn- 
ing this wheel, the table may be raised or lowered at 
pleasure. 

The plates of the battery consist of carbons and zincs, 
three zincs and four carbons being suspended from each 
side of the table. These occupy but about half the space 
upon each side. In the unoccupied spaces below the table 
are fixed two covers of india-rubber I, I. The apparatus 
is completed by four ebonite troughs of the same size in 
plan, and all placed in the box at the same time. 
are of different heights, two of them LL, which contain 
the exciting liquid (a mixture of bi-chromate of potash and 
sulphuric acid), being as high as the box, while the other 
pair MM, are only half as high. 

When it is desired to set the battery in operation, the 


plates are raised by the screw, and the troughs LL, half quietly in the liquid. 
full of the acid, are placed in the position shown, their exact to the batteries now in use. 
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situation being assured by placing the half troughs MM, 
in their places, as also shown in the Fig. Reversing the 
screw, lowers the zincs and carbons into the liquid with a 
motion so gentle that no splash can occur. The current is 
regulated by raising or lowering the plates in the acid. 

The operation ended, the table with its plates is raised 
by the screw until the plates are clear of the troughs LL, 
which may then be removed, and the half troughs MM, 
slid sideways into their places. The troughs LL, are then 
put in the places occupied (in the Fig.) by the half troughs 
MM, and the table is then lowered by the screw. The 
rubber covers I, I, then fit upon and close the acid reser- 
voirs, and, by the screw, may be so tightly pressed upon 
them as to close them ‘hermetically, and the box may then 
be shut, and safely transported. No acid can spill from 
the hermetically sealed reservoirs, and the drip from the 
plates is caught in the half troughs under them, and thereby 
prevented from injuring the apparatus in any way. 


Without wishing to advance this arrangement as an in- 
vention of the first order, it seems to us that it displays an 
ingenuity, and acquaintance with practical requirements, 


deserving of recognition. Although proposed but a short 
time ago, it has been adopted by the hospitals at Lyons, 
Montpelier and Brussels, and if we are not mistaken, it is 
also used in the Bichat Hospital,in Paris. It appears ef- 
fectually to obviate the inconveniences which attend the 
employment of the batteries previously used. 

The zincs and carbons are about 5% inches square. 
The three zincs and four carbons on each side are combined 
for quantity, so as effectually to constitute two large single 
plates. Binding posts, conveniently situated, permit the use 
of one or the other set of plates at pleasure, or if it be de- 
sired, the twoseparate batteries may be connected in tension, 
by a wide metallic band. The carbons are platinized. At 
their upper part they are covered with a coating of electro- 
lytically deposited copper, to which is soldered the metallic 
sheet, which unites the four carbons of each element into 
one single plate. This arrangement assures the continuity 
of the contacts, and thereby maintains constant the resis- 
tance of the battery. 

It is apparent that this apparatus can give neither more 
nor less than any other bi-chromate of potash battery, but 
from the point of view of its intended use, it can serve a de- 
sirably long time. The raising and lowering of the plates may 
be easily and frequently performed during the continuance 
of the surgical operation, and thereby may be avoided, the 
polarization which so soon occurs, when the plates remain 
In all other respects it corresponds 
C. M. G. in Z Electricien. 
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DOMESTIC ELECTRICITY. 


AGNETIC telephones are specially adapted for small distances, 
and for places where telephonic conversation is not disturbed by 
outside noises. For workshops, &c., pile transmitters are far preferable 
on account of their greater power and distinctness. A few words on the 
pile transmitter and receiver will be in place before treating of the arrange- 
ment of the stations. 
PILES. 


We give the preference, in all cases, to the Leclanché pile for telephonic 
purposes. ‘I'he new elements, with agglomerated plates, are much supe- 
rior to the old elements with porous vase, which exercised an injurious 
influence by its greater interior resistance. It must not be forgotten, how- 
ever, that the Leclanché elements are polarized when they ‘are kept in 
closed circuit on the telephone for a certain time, and for this reason com- 
munication with the circuit should be cut off when the conversation is 
finished. 

| TRANSMITTER. ; 

There is no end to the variety of telephonic transmitters, although 
when first invented they were divided into two classes only: Carbon 
transmitters and microphones. This, however, is altogether an artificial 
classification, for it is difficult, with all the various apparatuses at pres- 
ent in use, to make any such distinction. We will, therefore, use the 
general name of transmitter as applicable to any apparatus which is sus- 
ceptible, under the influence of sound, of modifying its electric resistance 
in an undulatory and concordant manner with the vibrations of the said 
sound. 
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Fic. 1.—DUNAND’S TELEPHONIC STATION. 


The simplest telephones are the best, and above all, those that one 
makes oneself with a few carbon crayons. The simplest transmitter is 
the Hughes’ microphone—it is even too sensitive, and the sputterings ” 
that follow loud sounds are owing to this delicacy, which has to be reduced. 
This can be done in various ways: By inclining the board supporting 
the carbon cubes until it is perfectly horizontal or slightly sloping, or by 
putting a small folded paper in V shape between the board and the carbon 
crayon. In the transmitter of Locht-Labye, to which the inventor has 
given the pretentious name of panlelephone, the variable resistance, con- 
tact is made between a stationary piece of platina and a small carbon 
lozenge glued to a sheet of cork that is suspended by two springs. The 
sheet of cork having little inertia and a large surface, follows the voice 
very satisfactorily. 

In the last e%ctrophone of M. Maiche—at least in the last one which 
we have seen—the contact is made between a carbon lozenge, fixed on a 
vibrating plate, and a carbon ball, which is suspended from a vertical 


lever, and giving a certain pressure that can be regulated by a counter- 
poise. 

A very simple transmitter is thus described by M. d' Argy: Take a 
small board of walnut, pine, ebonite, or a Japanese screen, and fix it upright 
in a socket by means of two corks. Fix two pieces of carbon in the mid- 
dle of the board, and put a pinch of coke between them. The coke can 
be kept in position with a piece of india-rubber tube of a feeding bottle. 
The vibrations of the board react on the contact formed by the powdered 
coke. All these simple apparatuses are with single or double contact. A 
method which gives very good practical results is to multiply the contacts, 
and to group them, either in ſension, as in the ball microphone of Boudet, 
of Paris, or in quantity, as in the transmitter of Bert and Arsonval. 

In Ader's transmitter there are ten carbons, giving 20 contacts, 4 in 
tension and 5 in derivation; Crossley's transmitter contains 4 pencils, 8 
contacts—4 in tension and 2 in quantity ; the Gower-Bell has 6 pencils, 
I2 contacts—4 in tension, 3 in quantity, &c. ° 

To obtain satisfactory working with all these systems, the number of 
elements must be in proportion to that of contacts and their arrangement. 
If the contacts are in tension the elements must be put in tension, and 
the same rule for quantity. 

The ruleis: To have the interior resistance of the pile as near as pos- 
sible to the average resistance of the transmitter. 


SEG des TELEPHONES rams 2 é 


Fic. 2,—ADER’S PORTABLE TELEPHONE. 


RECEIVERS. 


These are all, more or less, on the original model of Bell's, 
and are based on the electro-magnetic actions, with the exception of the 
condensators which have not yet come into use. The systems generally 
used are those of Bell (ordinary and watch); the Trouvé, Maiche, Phelps, 
Ader, and that of Arsonval. The last three are doubled pole, like the 
magnetic telephones of Gower and Siemens. When the distances are not 
too great an ordinary bell will be found sufficient. The size of the wire 
round the coils depends on the distance and mode of working. 


WORKING. 


A transmitter can actuate a telephonic receiver in two ways: 
t, Directly, without the intermediary of an inducting coil ; 2, Indi- 
rectly by an inducting coil. The first method can only be used for very 
short distances—in a room for instance, and with a relatively large tele- 
phone. It can be easily understood that as the line increases, the total 
resistance of the circuit that is constituted by the pile, the transmitter, the 
receiver and the line is also increased, while the variations in resistance 
of the transmitter always maintain their absolute value. 

The effect of these variations will be, therefore, so much less as the dis- 
tance is greater ; it soon becomes insufficient and then the sounds are no 
longer perceptible. This is not exactly the case with the induction coil 
system. 

The transmitter works on a circuit of constant resistance which is con- 
stituted by its resistance proper, that of the pile, and of the primary cir- 
cuit or coil inductor, while the receiver and the line are connected with the 
inducted circuit of the coil or secondary circuit. In these conditions the 
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influence of the length of the line is indirect, and it can always be reduced | box of the bell works; the call button is on the lower part, and the re- 
to a certain extent by using inducting coils and wire receivers, which are | ceivers are two Bell telephones, (Trouvé model). The automatic com- 


finer in proportion as the line itself is longer. 


Most of the telephonic | mutation is produced by working the right telephone. 


In Crossley's 


stations are now furnished with inducting coils, and work perfectly to a | telephone, Figs. 3 and 4, the call button is in front of the box which 


distance of from 7 to 15 miles, and often further. 
TELEPHONIC STATIONS. 


For private or home telephony, we have usually two stations, con- 
nected in a permanent manner, as a factory and an office; a resi- 
dence and gate-house, etc. When there are more than two stations, 
the telephonic connections form a regular system with a small central 
office, and any description of it would be out of place here. As pile tele- 
phones are generally only for short distances, not more than two wires 
must be used—even one only, is mostly used, the earth forming return 
wire. j 

For such purposes as we have mentioned, commutators must be used, 
so that, while waiting, the line will correspond with the bell work. When 
a call is made, the pile of the calling station communicates with the line, 
and during the time of communicating, or talking, the telephonic instru- 
ments are in mutual relation by the intermediary of the line. 


FIG. 3.—CROSSLEY’S TRANSMITTER: О, MouTH-PIECE; E, CALL 
BuTTON; A, RECEIVER; N, BELL WORK. N 


The telephone station of M. Ducretet, was one of the earliest com- 
bined systems ſor this purpose, but its arrangement is such, that it is not 
easily worked, and even experienced hands make frequent mistakes with 
it. All communications are made by using a commutator with handle, 
that is placed, according as the case may be, on the call, the bell work, or 
the telephone. 

The automatic commutators are far preferable; the accompanying 
illustrations will show the mechanism of some of the most popular. All 
these stations are on the principle that the speaker will leave his telephone 
hung on the hook as long as he does not want to speak, and that he will 
return it to its place when the conversation is over. A gentleman has, 
however, found a device for neutralizing the consequence of any forget- 
fulness. He fixes the cord, that suspends the telephone from the automatic 
commutator, in such a way, that even if the telephone is not put back in 
its place, the weight of the apparatus on the cord will have the same 
effect, as to the automatic commutation of the communications, as if it had 
been. 

Each station is furnished with: 1, a pile of a few conglomerated 
Leclanché elements, that can be used both for working the call bell and 
the transmitter ; 2, a call bell work; 3, a call button; 4, a trans- 
mitter; 5, an inducting coil, generally concealed in the socket or box; 
6, one or two receiving or magnetic telephones. 

In the telephonic apparatus of Dunand, Fig. I, all the instruments 
are symetrically grouped on a board, from which two wires start to the 
pile, and two to the Jine. The microphone of this system is fixed on the 
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FIG. 4.—CROSSLEY's TRANSMITTER (INSIDE VIEW): Æ, MICROPHONE ; 
D, COMMUTATOR; В, INDUCTING COIL; X, ELECTRO- 
MAGNET OF BELL WORK. 


contains the whole system—the bell work in /У, towards the left; the hook 
commutator in C, to the right; and the mouth-piece in the upper part. 
The arrangement of the carbon lozenges and their grouping in two deriva- 
tions—each comprising four contacts in tension—may be seen in 4, 
Fig. 3. | 

А very practical model is the Ader portable telephone, Fig. 2. The 
foot bears the call button, the transmitter, which is in the shape of a 
desk, and the two Ader receivers. Elastic wires of suitable length form 
a tress which makes a connection between the pile, the bell work, (which 
is placed at any point in the room) and the line, and allows a certain dis- 
placement of the transmitting apparatus. 

In a telephone station, recently invented by Messrs. Paul Bert and 
d'Arsonval, the carbon pencils of the transmitter are surrounded with a 
small sheet of tin, a magnet placed at a distance actuates the sheets ac- 
cording to the distance, and thus furnishes a magnetic regulator, and lets 
the transmitter work in any position. This regulator has enabled M. 
d'Arsonval to construct a transmitter which can be held in the hand, 
while the other pieces composing the station are put in a small box, that 
is hung on the wall. All these systems, and many others, will be found 


serviceable if properly used. 
E. HOSPITALIER, in La Nature. 


—— — THE RESULTS OF THE changes in the arrangement of the par- 
ticles of matter, by magnetic and electrical action, can be seen in a dynamo 
which has been in use a long time. The iron of the magnets is com- 
paratively soft near the poles, and the wires near the magnet are quite 
soft. Repeated magnetization increases this molecular change, and also 
adds to the magnetic capacity of the iron. It is well-known that an old 
dynamo is of higher efficiency than a new one. 
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THE INVENTOR OF THE TELEPHONE. 


HE following letter, from Silvanus P. Thompson, on the invention of 
the telephone, appears in the London Elec ician of March 10. - 


To the Edttor of the Electrician. 


Six: - As your editorial note of p. 374 invites me to give the references 
that I have indicated in evidence of Reis’s claim to be the inventor of the 
telephone, which he designed for the express object of transmitting 
human speech and other sounds of all kinds, I have much pleasure in 
giving you the very same references which I have myself obtained from 
the published writings of Graham Bell (“ Researches in Telephony,” 
Journal of Society Telegraph Engineers, 1877), and of Edison (see '' Pres- 
cott's Speaking Telephone," p. 218). 

I. "Telephonie," Dingler’s Polytethnisches Journal, CLXVIII., p. 
185, extracted from the Jahresbericht des PAysikbalischen Vereins zu 
Frankfurt am Main, 1860-'61, p. 57-64. 

This is a scientific memoir by Philipp Reis, having for title On 
Telephony by the Galvanic Current " On p. 58, he says his endeavor 
w. is to find an instrument which should reproduce the total action of all 
the organs set in action in human speech (menschlichen Sprache), and 
that he took the human ear as model, because the tympanum of the ear 
could respond to all sounds. After discussing the problem of represent- 
ing the pressures of the air in sound waves by a '' curve," he says, that if 
it is possible at any place to reproduce vibrations having a similar curve, 
the very tones will be reproduced. He then says, that taking his stand 
on the principles laid down, he has succeeded in reproducing the tones of 
various instruments, and, toea certain degree, the human voice (die 
menschliche Stimme). After describing his instrument—the well-known 
combination of a tympanum, in imitation of that of the human ear, with 
an electric current regulator, consisting of an interrupting apparatus, 
which embodied the loose contact principle of the microphone, and which 
is, in many respects, exactly like the interrupter in the Blake transmitter— 
he says (p. 62):—''I give to my instrument the name ' Telephon.' " 
Later on he says that the reproduction of human speech, which he has 
attained, is not so clear as to satisfy everybody, and that, though the con- 
sonants are transmitted distinctly enough, the vowels are not equally so. 
and he proceeds to discuss why this is the case. 

2. Brix's Zeitschrift des deutsch-oesterreichischen Telegraphen Vereins, 
1562, Vol. IX., p. 125. This article is also reprinted in Dingler s Poly- 
technisches Journal, 1863. Ва. CLXIX., p. 23. 

This is a report by Inspector von Legat on Reis' Telephone in its 
developed form. . Inspector von Legat says that this instrument was able 
to reproduce single words uttered, as in reading and speaking, though not 
so distinctly as it reproduced chords and melodies. which latter it trans- 
mitted with marvelous fidelity. He even added that the inflexions of the 
voice, the modulations of interrogation, exclamation, wonder, and com- 
mand attained distinct expression ! 

So much for Bell's references; Edison's reference is the same as No. 
2 of the preceding. 

As to the publicity of these documents, permit me to refer you to the 
shelves of the British museum and other public libraries. 

I do not say that there is not plenty of further evidence, were such 
needed. But here I am quite content to accept the references given by 
such unimpeachable authorities as Bell and Edison. "When they refer me 
to papers wherein Reis says in substance: I am the inventor of the tele- 
phone. My instrument is intended to transmit human speech and all 
other kinds of sounds that a human ear can hear, ‘and it succeeds in doing 
so, though I find, to my disappointment, that it is not yet quite perfect, 
because, though single words and consonants come through all right, the 
vowels are not clear." Iam bound to believe, on the authority of Bell 
and Edison, who give me these references, that Reis's modest claim is 
just. And I am bound to this belief still more strongly because I find, 
when I make careful trial of Reis's own telephones, that they will do ex- 
actly what he said they were intended to do namely, transmit human 
speech to a distance by the agency of the galvanic current. 

You have, Mr. Editor, most aptly said that the question is, what was 
the kind of success aimed at and attained by Philipp Reis? and I entirely 
agree with you, that this question is not, in the least degree, affected by 


whether Philipp Reis is dead or alive. Though himself be dead, and the 

task of defending his memory from outrage falls to others, his words still 

live to testify, in the most unmistakable manner, to the aim which he set 

before himself, and to the measure of success which he attained in his in- 

vention of the telephone. Yours, etc., SILVANUS P. THOMPSON. 
BRISTOL, March 4, 1883. 


P.S.— There is a slight erratum in line 12, from bottom of p. 373, 
where, by mischance, the word which I wrote has been altered from 
perfected to perfect. Philipp Reis's telephones of 1862 were not perfect, 
but were perfected instruments compared with those he showed to the 
Physical Society in 186r. 


THE PROGRESS OF TELEGRAPH Y. 


М February 15th, at the Institution of Civil Engineers, Mr. W. H. 
Preece, F. R. S., delivered a lecture on the above subject, the fol- 
lowing abstract of which appears in the London papers :' 

Telegraphy is the oldest practical application of electricity. It grew 
about the railway system, and was rendered a practical agent by the fore- 
sight of Robert Stephenson, I. K. Brunel, Joseph Locke, and G. P. Bid- 
der, who were its godfathers in England. Electric currents are, as а 
rule, maintained for telegraphic purposes, by the combustion of zinc ; and, 
in the innumerable forms of batteries in use, the conversion of zinc into 
sulphate of zinc, is the root of the transformation of energy into that form 
which was utilized as electric currents. There are three forms of battery 
in use in the British post office telegraph system, and in the following 
numbers : 


Dane‘!!! И 87,221 cells. 
PFS!!! d ET Xd ER 56,420 “ 
Bi-chromate ........ ............»....»... 21,840 


Every administration has its own adopted form, differing in design. 
but based on one or other of these types. Magneto-electricity is em- 
ployed for some forms of apparatus, and dynamo machines are sometimes 
used to supplement batteries. Experiments are now being made with 
secondary batteries. The various terms employed—electro-motive force, 
resistance, induction, and current—though measurable in definite units, 
have not yet become household words; but, being admitted into com- 
mercial, legal, and parliamentary lore, they will soon be as familiar as feet, 
gallons, or pounds. 

Electric currents are conveyed from place to place, either overground, 
underground, or submarine. 

OVERGROUND. 

Wooden poles, preserved in creosote, are employed in England, 
but iron poles are extensively used іп the- colonies. The con- 
ducting wire is almost universally of iron, but copper wire is much used 
through smoky places, where iron is liable to rapid decay. Phosphor- 
bronze wire is under trial, and is a very promising material, as it possesses 
the conductivity of copper, with the strength of iron. The improvements 
made in the quality of iron wire have been very great, and it conducts now 
fully 50 per cent. better than it did a few years ago. Electric tests have 
had a marvelous effect upon the production of pure metallic conductors . 
copper has improved in even greater ratio than iron; samples have been 
produced, better even than the standard of purity. "The insulators re- 
main principally of porcelain, and their forms vary nearly with the num- 
ber of individuals who use them; the only improvement of any value 
recently made, is one which facilitates the very necessary process of clean- 


ing. 


UNDERGROUND. 
Wires are almost invariably carried underground through 
towns. Copper wire, insulated with gutta-percha, incased in iron 


pipes, is the material used. There are 12,000 miles of underground 
wire in the United Kingdom. There is a great outcry for more under- 
ground work in England, owing to the destruction to open lines by gales 
and snowstorms ; but underground telegraphs, wire for wire, cost at pre- 
sent about four times as much as overground lines, and their capacity for 
the conveyance of messages is only one-fourth ; so that overground are, 
commercially, sixteen times better than underground wires. To lay the 
whole of the post office system underground, would mean an expenditure 
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of about £20,000,000. Hence there is no desire to put wires underground, 
except in towns. Besides, snowstorms are few and far between, and 
their effects are much exaggerated. Of the numerous materials and com- 
pounds that have been used for insulating purposes, gutta-percha remains 
the oldest and the best for underground purposes. It, like all other 
materials used for telegraphy, has been improved vastly through the 
searching power that the current gives the engineer. 


SUBMARINE, 


The past ten years has seen the globe covered with a network 
of cables. Submarine telegraphs have become a solid property. 
They are laid with facility and recovered with certainty, even in the deep- 
est oceans. Thanks to such expeditions as that of H. M. S. Challenger, 
the floor of the ocean is becoming more familiar than the surface of many 
continents. There are, at present, 80,000 miles of cable at work, and 
% 30,000,000 have been embarked in their establishment. A fleet of 
twenty-nine ships is employed in laying, watching and repairing the 
cables. The Atlantic is spanned by nine cables in working order. The 
type of cable used has been but very little varied from that first made and 
laid between Dover and Calais; but the character of the materials, the 
quality of the copper and the gutta-percha, the breaking strain of the 
homogeneous iron wire, which has reached go tons to the square inch, 
and the machinery for laying, have received such great advances, that the 
last cable laid across the Atlantic, by the Telegraph Construction and 
Maintenance Company, was done in twelve days, without a hitch or stop- 
page. 

Ideas are conveyed to the mind by electric signals, and in telegraphy 
these signals are produced at distant places, by using two simple electri- 
cal effects: 1, that a magnetic needle tends to place itself at right angles 
to a wire, when an electric current passes through it; and 2, that a piece 
of iron becomes a magnet when a current of electricity circulates around 
it. An innumerable quantity of tunes can be played on these two strings. 
Various companies were established at different times to work certain 
systems, but when the telegraphs were absorbed by the State, the fittest 
were selected to survive, and their number consequently declined. 

The A B C instrument is the simplest to read, for it indicates the 
letters of the alphabet by causing a pointer to dwell opposite the desired 
letter. There are 4,398 in use. Its mechanism is, however, complicated 
and expensive, and it is being rapidly supplanted by the telephone. The 
needle instrument is the simplest in construction, but it requires training 
to work it. There are 3,791 in use in the post office, and 15,702 among 
different railway companies. As a railway instrument, it is the simplest, 
cheapest, and most efficient ever devised. The Morse instrument, of 
which there аге 1.330 in use in the post office, and 40,000 on the Conti- 
nent, records its letters in ink, in dots and dashes on paper tape, and, 
like the needle and A B C, appealsto the consciousness through the eye ; 
it also indicates the letters of the alphabet by sound, and thus utilizes the 
organ of hearing. Sound reading is gaining ground in England with 
great rapidity. There are now 2,000 sounders in use; in 1869 there 
were none. In America, scarcely any other instrument is used. On the 
Continent there is scarcely one. 

Acoustic reading attains great perfection in Bright's bell instrument, 
where beats of different sound replace the dot and dash of the Morse 
alphabet. Sound reading is more rapid and more accurate than any sys- 
tem of visual signals or permanent record. In fact, no record is kept in 
England, for the paper tape is now destroyed as soon as it has been read. 
Errors are, of course, inherent in all systems of telegraphy. A telegraph- 
ist cannot see what he writes, or hear what he says, and who is there that 
does not make mistakes whose eye follows his pen, or whose ear takes in 
his own words? The Hughes’ type instrument, which prints messages in 
bold Roman characters. is much used on the Continent; it is, in fact, 
recognized as the international instrument, but it has had to give way, in 
England, to a more rapid system of telegraphy. It is, however, solely 
used for the continental circuits, by the Submarine Telegraph Company. 
All long cables are worked by Sir William Thomson's beautiful siphon 
recorder. 

In ordinary working, only one message can be sent in one direction at 
one time; but, by a simple and ingenious contrivance, by which the neu- 
trality of opposite currents is utilized to convey signals, duplex telegraphy 


is rendered possible, so that two messages can be sent on the same wire at 
the same time ; and, by a still further improvement, where currents of 
different strength are utilized, four messages are sent on one wire—two 
simultaneously in opposite directions—at the same time. There are, in 
England, 319 duplex, and 13 quadruplex circuits at work. 

The acme of efficiency in telegraphy is attained in the automatic sys- 
tem, in which manual labor is supplanted by mechanism, in transmitting 
the messages. There are 71 circuits worked by these instruments, and 
224 instruments in use, and a speed of working of 200 words per minute. 
is easily maintained upon them. When the hand alone is used, from 30 
to 40 words per minute is the maximum rate attained, but by automatic 
means the limit is scarcely known. Since this system can be duplexed, 
and in many cases is so, 400 words per minute on one wire are easily sent. 
By the use of high speed repeaters, the length of circuit for automatic 
working is scarcely limited; it would be easy to send 100 words per 
minute to India. 

The growth of business since the telegraphs have been acquired by 
the State is enormous; 126,000 messages per week have grown to an 
average of 603,000; but the mileage of wire has not increased in anything 
like the same proportion, the excess of traffic having been provided for by 
the great improvements made in the working capacity of the apparatus. 
In 1873, the average number of messages per mile of wire was 147, it is 
now 256. It is in press work that the greatest increase has taken place; 
5000 words per day at the time of the companies have grown to 934,154 
words per day now. 340,966,344 words of press matter were delivered 
in the year ending March 31, 1882. 

The development of railways has necessitated a corresponding increase 
in the telegraphs required to insure the safety of the traveling public, and 
while 27,000 miles of wire in England, Scotland, and Wales were used 
for that purpose in 1869, at the end of December, 1882, the total had 
increased to 69,000 miles, equipped with 43,176 instruments, against 
8,678 in 1869, 

The growth of business is equally discernible in the great cable com- 
panies. In 1871, the number of messages dealt with by the Eastern 
Telegraph Company was 186,000; in 1881, it was 720,000. This growth 
is equally striking in all civilized countries, and even in Japan 2,223,214 
messages were despatched last year, of which 98 per cent. were in the 
native tongue. The mode of transacting the trade of the world has been 
revolutionized; and while wars have been rendered less possible, their 
conduct has been expedited, and their penalties alleviated. 


— A WASHINGTON DESPATCH says: Interesting and important devel- 
opments are expected as the result of the pending cross-examination of Prof. 
Alexander Graham Bell, in the case of the People’s Telephone Company 
and the American Bell Telephone Company. This particular suit was 
brought in 1880, and the expectation is, that it will be argued before 
Judge Wallace, of the United States District Court for the Southern Dis- 
trict of New York, during the coming autumn. The American Bell 
Telephone Company is represented by its counsel, Mr. J. J. Storrow, of 
Boston. The People’s Telephone Company is represented by Lysander 
Hill, of Chicago, with Park Benjamin, of New York, as expert counsel. 
Prof. Bell was examined in this case a year or two ago, but never cross- 
examined. The cross-examination was delayed by one cause and an- 
other, until this winter. When the time came for cross-examination, Prof. 
Bell was not able, on account of the illness of a child, to leave Washing- 
ton, so the lawyers came here. One of the parlors in Prof. Be;l's hand- 
some new house, has been transformed into a temporary court room. 
There the counsel meet, almost every day and night, and propound the 
questions they have prepared. The cross-examination is expected to end 
soon. The points the counsel for defendant are trying to establish they, 
of course, decline to make public. But, as a matter of public interest, 
they say, this is the first time that any examination was ever held which 
would have the effect of bringing out all the details of the invention of 
the telephone. Prof. Bell is simply telling, in response to these cross- 
interrogatories, the story of his invention. The People’s Company, it 
will be remembered, claims that Daniel Drawbaugh, of Harrisburg, Pa., 
is the original inventor of the telephone, and that it can prove by scores of 
witnesses, that he operated a telephone, embodying all the principles of 
the Bell telephone, six years before Bell applied for a patent. 
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E call attention, in another column, to the first of a 
series of articles on “ Steam Engines for Electric 
Lighting Plant,” from the pen of Professor Robert H. 
Thurston, of Stevens’s Institute of Technology. Professor 
Thurston’s experience in the construction and management 
of engines and machinery, his reputation as a student of 
mechanical science, and the fact that his subject is, at 
present, engaging the attention of scientists here and 
abroad, and that the development of the steam engine is, 
to a certain extent, that of the world's progress, will cause 
general interest in his writings; and they will, doubtless, be 
read with avidity by the fellow members of the lead- 
ing scientific societies to which he belongs, among which 
are the American Society of Mechanical Engineers, of 
which he was president, the American Institute of Mining 
Engineers, the Institution of Engineers and Ship Builders 
of Scotland, the British Institution of Naval Architects, 
and the Academy of Science. 


THE PROSPECTS OF ELECTKIC LIGHTING. 


APID transportation, in shortening unavailable time, 
and artificial light in lengthening available time, 
minister to the necessities of commercial and home 
life; and, very naturally, form our greatest indus- 

tries. Twenty percent. of the business capital in the United 
States is invested in railways, and the next leading industry 
is the production of artificial light; and, although we are 
not aware of any comprehensive statistics on the subject, 
we think it may be roughly estimated at something more than 
one per cent. of the business capital. ' 

When one considers the immense resources of the cor- 
porations manufacturing gas, and of the petroleum refining 
interests, and also the great length of time and enormous 
outlay which have been necessary for bringing gas lighting 
and lighting by oil to their present state of convenience and 
efficiency, itis surprising how rapid have been the advances 
of the electric light. 

The problem of the future of electric lighting involves 
many interests, Enough capital has been invested in this 
enterprise, to render its stability a matter of importance to 
the financial world; while those who have invested in 
electric lighting await the ultimate result of their under- 
taking. The public recognizing the general advantages of the 
new system of illumination, awaits with impatience its 
perfection and general introduction. То some inventors, 
heart-weary with hope deferred, the success of some par- 
_ticular system represents the height of human ambition ; and 
the young man about to choose a vocation, has to consider 
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whether the promise of the ultimate growth of electric light- 
ing offers to him that opportunity which, “If taken at the 
flood, leads on to fortune.”’ 

Only four or five years have elapsed since the first com- 
mercial introduction of the arc light in this country, and 
hardly two years since the incandescent light was first 
brought before us in practical form. 

At the present time, the electric light repels the gloom 
of night in every important city of the Union. The ex- 
perience of its use in mills has demonstrated its superiority 


| for such use to other methods of illumination, both in respect 


to economy, and in respect to the absence of excessive heat, 
and deleterious products of combustion which enervate the 
employees ; and the advantages from this cause, and the 
more thorough illumination attainable, add to quantity and 
quality of the manufactured product. In stores, the value 
of the electric light in exhibiting goods at their best advan- 
tage would warrant its use, even if other considerations were 
disregarded. Wherever a better, purer, and stronger light 
was desired, there, electricity has been able to fill the 
demand. 

This has been accomplished in the face of enormous 
difficulties. When the commercial manufacture of electric 
lighting apparatus commenced, it was a business without 
precedents; everything being new, crude, and undeveloped. 
No trained assistants were available; the books on elec- 
tricity contained nothing upon the modern use of heavy 
electric currents; the scientific schools taught little of value; 
telegraphy had little in common with the subject, beyond a 
few general principles, so that neither technical graduates, 
nor telegraphers, were prepared to enter upon electric 
lighting work without further training. Mechanics had 
much to learn in matters of construction of apparatus; the 
proper manufacturing supplies were not in the market; and 
even engines, most suitable for driving dynamo machines, 
had to be invented. The development of the whole busi- 
ness, from the least unto the greatest, required invention, 
education, and organization. 

The general business of electric lighting has not been 
without errors. A mistake, which is deplored by all who 
have any interest in the prosperity of electric lighting, has 
been the undue extent to which the business has been in- 
volved in speculation upon fictitious valuations of patents. 
Instead of firms, or corporations,wherein the inventor and the 
capitalist could place the joint product of their brains— 
mechanism and money—upon an equitable basis, the specu- 
lator has come in with pernicious schemes of amplified 
capital stock. 

" You may put me down for one of the ciphers, and 
then there will remain only five hundred dollars to raise," 
said the late Isaac O. Barnes, to the elder who bore a sub- 
scription paper for the purpose of raising $5,000 to pay off 
the debt of the Mount Zion (colored) Church. “ Dis yer 
firgurins all 'krect, but whar's the dollars?" said the elder, 
after an interval. In numerous instances of electric light 
enterprises, so many have subscribed fo the ciphers, that 
comparatively few dollars have been left for the prosecution 
of the business. In England, this matter has been carried 
to a ruinous extent, where capitalization has been forced to 
a point far beyond that justified by any judicious estimate 
of the prospects for business. 

The first effect of the introduction of the electric light 
upon the gas companies was civility, and the second, pros- 
perity. 

The brilliant illumination produced by electricity, has 
quickened the demand for more light, and consumption 
of gas has been increased wherever electric lights have been 
used. 

When electric lights were first introduced in the streets 
of New York, much fear of the new rival was expressed at 
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the director; meeting of a gas company. One of the 
heaviest stockholders said, that as long as electricity 
remained in the street and did not enter the houses, 
their resistance must be very passive; and facts were 
presented showing, that when a certain street was lighted 
with electricity, a neighboring hotel, unwilling that its gas 
lights should appear so dim, removed its gas regulator, and 
thereby increased its consumption of gas about twenty per 
cent. 

It has been claimed that electricity will supersede gas; 
but no extension of a perfect light would accomplish such a 
result immediately, or without a hard struggle. 

It is no disparagement to electricity to state, that the 
electric light has not caused the removal of a single gas 
meter, if it can also be proven that it has created an in- 
creased demand for illumination sufficiently great to warrant 
the introduction of electric lighting. It is well-known, that 
the consumption of gas has increased wherever electric lights 
have been used. The presence of the more powerful light 
produces a demand for better illumination elsewhere. 

It is not considered that the use of kerosene has entailed 
any severe hardship upon the gas companies, because 
kerosene is used where gas is out of the question, and very 
rarely because it is cheaper. Because the field for electric 
lighting is very large, it is not boundless. The limits can- 
not be stated at the present time, but they will be as well de- 
fined as those between gas and kerosene. As more is learned 

by experience concerning the details of its application, dan- 
gers will be obviated, prejudices will be overcome, and the 
uses of the electric light will be multiplied. When the 
Houses of Parliament, in London, were built, the architect's 
specifications required that no wood-work should approach 
within six inches of the gas pipes. 

Lighting is but one of the purposes for which electric 
currents are available. Electricity is energy, and the light 
is merely the result of the conversion of this energy into heat. 
Electrical energy is also convertible into mechanical work ; 
and whenever any satisfactory electric-motor fitted fora wide 
range of duties, is introduced to the public, then there will 
be a demand for electricity for domestic uses, in addition to 
the numerous minor industries which require small powers. 

If the motor was at hand, it would be used for pumping 
water, running sewing machines, dumb waiters, ventilating 
apparatus, and many domestic purposes for which there is 
now no motor, and really little demand. 

The introduction of such improvements, require time 
for the general public to be educated to the appreciation of 
the convenience of such a convenient and safe motor in the 
house. 

Some persons are in expectation of improvements in 
electric light apparatus, whicH will diminish the power re- 
quired one-half, or some equally impossible reduction. 
There is not room for much economy in this direction. 
The dynamo machine approaches more nearly to theoretical 
perfection than any other machine known to mechanics. 

The most serious obstacle to the economical generation 
of electricity by dynamo machines, is the extremely low 
efficiency of the steam engine as a means of converting 
heat into mechanical work. 

We may commiserate the poor native, in the in- 
terior of. Africa, who traps an elephant, starves the brute, 
and carries his tusks to the next tribe, where it is passed 
along in turn to the seaboard. Once sold for the quota of 
rum, beads and calico, the last messenger drinks the rum 
for his services, and passes the beads and calico to the man 
who gave him the tusks, and each one appropriates a share 
for his work, until the poor fellow who obtained the tusks, 
finally receives hardly enough cloth to remind him of the 
біп of Eden, and a necklace of beads for his favorite wife. 

Yet we make a similar transaction in the operation of 


every steam engine and boiler. A steam engine supplied 
with steam from a boiler which evaporates eight pounds of 
water for every pound of coal consumed, and requires three 
or four pounds of coal per horse power per hour, repre- 
sents the operation of a well arranged boiler and non-con- 
densing steam engine. The combustion of each pound of 
fuel produces a chemical change, which develops a certain 
amount of heat; but the boiler and its setting levy a toll of 
about thirty per cent. of this amount, for services in genera- 
tingthesteam. ‘The steam passes to the engine cylinder, but 
the services of only a part of the steam are accepted and 
converted into work, the rest being used to warm the cylinder, 
or blown out of the exhaust as contemptuously as salt with- 
out savor. But the work is in the cylinder of the engine, 
and is not available for use, and allowance still has to be 
made for friction and other losses. 

After making proper deductions for all these losses, 
probably not more than ten per cent of the theoretical 
energy of the fuel is finally available for driving the dynamo. 
It has been stated by mechanical engineers of the highest 
authority, that the best compound condensing engines of 
very large size do not show a higher efficiency than from 
fifteen to eighteen per cent. 

Evidently,if some method could be devised for generating 
electricity from heat directly, which would avoid any con- 
siderable part of this enormous waste of energy, a great ad- 
vance would be made, which would give electric lighting 
possession of almost the entire field of artificial illumina- 
tion, and make the electric motor a formidable competitor 
of the steam engine, as a prime mover, wherever mechani- 
cal power is used. It is possible that a discovery may be 
made which. will realize this, but we see no indications 
which point to the direction from which it may be expected. 
Experiments with the thermo-pile have not proved encour- 
aging, and although other forms of generator have been sug- 
gested, none of them seem to promise practical results im- 
mediately. 

In the meantime we must rest content with the dynamo 
machine, and use the best mechanical power attainable for 
driving it. 

But, while we may not look for any great improvement 
of present dynamos in the direction of greater economy of 
power, we may reasonably expect considerable simplifica- 
tion of construction and reduction of cost. Other parts of 
the apparatus will also undoubtedly be greatly improved in 
efficiency, and their cost will be reduced and many access- 
ories and minor appliances will be added to existing sys- 
tems, from time to time, which will greatly increase their 
efficiency, safety, and convenience in general use. 

The extension of the central station system will un- 
doubtedly constitute the great future of electric light- 
ing. In this we may reasonably expect very great reduc- 
tion in operating expenses, from the adoption, of improved 
apparatus and better systems of distribution and regulation, 
the employment of cheaper labor in construction and at- 
tendance, and from greater experience in the details of 
management. 

With the reduction of cost will come increased demand 
and a larger extension of the business. 

As it stands to-day on the work it is doing, and its proven 
capabilities, electric lighting rests on a prosperous basis, 
with brilliant prospects for the future. | 


THE LATEST THEORIES concerning the sun, consider that it 
gives forth energy, which appears as heat, light, or electricity, according 
to the medium which absorbs this energy. There are astronomical 
phenomena, especially those in connection with the divers directions 
taken by the tails of comets, which can be satisfactorily accounted for 
only on the hypothesis of electrical action, which is supposed to pervade 
the inter-planetary spaces. The electricity in the sun is of opposite 
polarity to that of space. 
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STEAM ENGINES FOR ELECTRIC LIGHTING 
PLANTS. 


BY PROFESSOR ROBERT H. THURSTON 


I.—HISTORICAL—THE DEVELOPMENT OF THE STEAM 
ENGINE. 


HE growth of the steam engine into the forms now 

familiar to everyone who takes the slightest interest 

in this most important of modern mechanisms, has occurred 

by a series of transitions which is easily traced, and which 

is especially interesting to every thoughtful mechanic as 

representing the steps in a steady progression, toward ideal 
perfection, of which the end is not yet seen. 

A century ago, James Watt had just begun to introduce 
the first engines belonging to a, then, new type. А century 
before (1698), the ingenuity and practical skill of Captain 
Savery, had conferred an enormous benefit upon the mining 
industries, and through them upon the world, by applying 
the "fire engine" of the Marquis of Worcester to raising 
water from the then rapidly deepening mines! Savery used 
steam of 8 to ro atmospheres (120 to 150 pounds) total 
pressure, in some cases,and he is entitled to fame as the first to 
introduce that now familiar concomitant of civilization, the 
steam boiler explosion. The usual pressure was 3 atmos- 
pheres. These engines demanded about 3o pounds of coal, 
per horse-power per hour, asa minimum. The apparatus 
of Savery was not what would to-day be called a steam 
engine, at all. It was not a train of mechanism, involving 
moving parts, cylinder, piston, crank and fly-wheel, but 
either a single pair of closed vessels, or three.vessels, one of 
which was a boiler, and the other, or others, metal chambers 
of spherical, cylindrical, or ellipsoidal form, which were at 
once condensers and pumps. The latter were filled with 
steam, which being condensed, the water rose into, and 
filled them, and was then forced out by a succeeding charge 
of steam, of pressure exceeding that of the head against 
which the lift took place. Huyghens (1680), and Papin 
(1690), proposed true engines with steam pistons traversing 
their cylinders, and forming, on the whole, much such a 
train of mechanism as is now so well known! ; but the 
Newcomen engine was the first of this type to come into 
practical use. This machine, then called the Atmospheric 
Steam Engine," consisted of a steam cylinder, with a piston 
taking steam beneath, the upper end of the cylinder being 
open to the atmosphere, the piston actuating a “ working 
beam," or “ walking beam,” and, through the latter, work- 
ing pumps attached to the opposite end. Neither crank, 
shaft, nor fly-wheel was used ; the action of the engine was 
controlled entirely by the adjustment of its valves. In its 
operation, steam at a little higher than atmospheric pressure, 
was admitted below the piston ; the weight at the pump end 
depressed that extremity of the beam, raising the piston. 
The steam below the piston was then condensed by a jet 
of water thrown into the cylinder, producing a vacuum; and 
atmospheric pressure, finally forced the piston down, rais- 
ing the pump-rod and plungers. The weight on the latter 
was adjusted to the work, so that, when steam was admitted, 
this weight should force the pumps to discharge the water. 
The only function of the steam was the displacement of the 
atmosphere, or counter balancing it, by entering below the 
piston, and thus permitting the formation of a vacuum. A 
writer of that time states“ that Mr. Newcomen's invention 
of the fire engine, enabled us to sink our mines to twice the 
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1. History of the Growth of the Steam Engine. International Series. N. Y., 
D. Appleton & Co. 

2. The writer finds this engine described in Harris's Lexicon Technicum,” of 
1704, of which, now rare work, he 1s so fortunate as to possess a copy. 

8. Mem. Acad. Sci. Paris, 1680. Acta Eruditorum. Leipsic, 1690. 


4. Mineralogia Cornubiensis. Price. 1778. Appendix. 
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depth we could formerly do, by any other machinery”; but 
“every fire engine of magnitude consumes 3, ooo worth of 
coal per annum.“ The coal consumption was, at best, about 
20 pounds per hour and per horse- power. Smeaton, the 
greatest civil engineer of his time, put up many of these 
engines in Holland and elsewhere, as well as in Great 
Britain; some were 66 inches in diameter of cylinder, and 
8 to 9 feet stroke of piston. It was this engine that Watt 
found in operation, when he entered upon the stage. 

Watt was not simply a mechanic; he was a real philoso- 
pher, and a truly scientific investigator. A model New- 
comen engine, having been brought to him to be repaired, 
he took advantage of the opportunity to study the principles 
of its construction, to ascertain its defects, and to devise 
proper remedies. He found that the sources of loss were 
the conductivity, and radiating power of the steam cylinder, 
the alternate heating and cooling of the metal at each stroke, 
the imperfect vacuum, and the wastes from boiler and 
steam pipes. To correct these defects, he clothed his 
boilers and steam pipes with non-conductors, sometimes, 
even making boiler shells of wood. Smeaton had already 
covered the pistons and cylinder heads with wood. Watt 
made a small wooden steam cylinder, and obtained great 
economy ; he made a more practicable improvement, how- 
ever, when he devised the steam jacket. He attached a 
separate condenser to prevent the loss due to the introduc- 
tion of condensing water into the steam cylinder, closed the 
cylinder at the top, made the engine double-acting, and 
finally, adapted the engine drive machinery, fitting it with 
shaft and fly-wheel, throttle valve, and governor, and thus 
making the steam engine such as we see it to-day, in all es- 
sential particulars, not excepting the steam jacket, and the 
arrangement, of its valve gear to secure economy by the 
expansion of the steam. His engine was substantially com- 
plete by the year 1784. | 

Later changes have been a succession of refinements, 
and of developments in application. Stephenson, and his 
contemporaries, applied steam on railroads ; Stevens, Fitch, 
and Evans, and, finally, Fulton, in the United States, and 
Bell and others, in Europe, introduced steam navigation ; 
Sickels invented the “detachable” cut-off valve gear; 
Corliss introduced the peculiar type of engine that has 
given him a world-wide fame, and so attached its governor as 
to determine the point of cut-off automatically, and thus to 
regulate the engine; and, a little earlier, Robert L. and 
Francis B. Stevens designed the American river steamboat, 
and its beam engine, with so simple and effective a valve 
gear that it remains, to-day, still standard. The compound 
engine, even, was brought out by contemporaries of Watt, 
and thus every prominent feature and essential detail of 
the modern steam engine was introduced at, or before, the 
beginning of the nineteenth century. 

Yet, practice has been steadily changing during the cen- 
tury, and the form and proportions of the steam engine, and 
the methods of steam distribution, have been undergoing 
constant changes. In the time of Watt, steam was worked 
at about 7 pounds pressure, per square inch, in stationary 
engines; they were always fitted with condenser and air- 
pump, and were slow in movement, and were, consequently, 
of small power in proportion to their size; they wasted heat 
and fuel to such an extent, as to demand 6 or 8 pounds of 
coal per horse-power and per hour. It is true that Wolff, 
in 1804, expanded 6 or 8 times, using higher steam and ob- 
tained the horse-power with 4 pounds of fuel per hour, and 
that John Stevens and Oliver Evans, in the United States, 
and Trevithick, in Great Britain, had already used still 
higher steam in non-condensing engines; but these examples 
simply illustrated the fact, now familiar to every student of 
philosophical history, as pictured by Draper, Buckle and 
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Leckey, that isolated examples which lead standard practice 
by a half century or more, are to be observed during the 
growth of every art. Recognized standard practice is al- 
ways as conservative as itis permitted to be by trade com- 
petition, and usually changes very slowly. Principles may 
be discovered and understood, and a correct theory of de- 
sign and of practice may be made generally familiar, and 
often is, in a brief period; but the growth of application 
and the familiarizing of constructors and operatives with 
new mechanisms, and new methods of management, re- 
quires time, and is slow at best. Thus it has happened, 
that although the principles of steam engine economy were, 
in the main, well understood by James Watt, and some of 
his competitors, nearly a century ago, and have become 
well settled in later years, we are still far from a completely 
satisfactory solution of the problem, which, as stated by 
the writer elsewhere“ may be enunciated thus:—" To con- 
struct a machine which shall, in the most perfect manner 
possible, convert the energy of heat into mechanical 
power, the heat being derived from the combustion of 
fuel, and steam being the receiver and conveyer of that 
heat." 


EQUIVALENTS OF ELECTRICAL AND 
MECHANICAL ENERGY. 


S electricity is now produced in such large quantities 
by mechanical powers, it is often required to calcu- 
late the amount of electricity which corresponds to a given 
power; or, in the case of electrical motors, the amount of 
power which corresponds to a given electric current. To 
facilitate such calculations, the following tables were calcu- 
lated. They give the values of the electrical units of 
energy, in terms of all the mechanical units of energy 
used in this country, England, France, and Germany ; and 
the values of all these mechanical units, in terms of the 
electrical units. 

Before proceeding to explain the tables and the basis 
on which they are calculated, it may be well to call atten- 
tion to a distinction, between the two forms of expressing 
mechanical energy, work and power. Work depends on the 
weight lifted, and the distance through which it is lifted, or, 
in more general terms, the force acting, and the distance 
through which it acts; it is, therefore, independent of “me. 
Power is work done in a certain time ; and, therefore, 
depends on time, as well as weight and distance. To 
express this in a formula— 

i power x time — work 
therefore 
work 


time 


= power. 


For instance— 
2 horse-power for 10 minutes = 660,000 ft. Ibs. 


660,000 ft. lbs. 


10 min. : 

Heat, being only another form of work, is included іп 
the general term work, 

The units, in terms of which an electrical current, or 
electrical energy, is given, are— 

Ampére—the unit of current strength—generally repre- 
sented by C. 

Volt—the unit of electro-motive force—generally repre- 
sented by Ж. 

Ohm—the unit of resistance—generally represented by 


horse- power. 


Coulomb-the unit of quantity generally represented by 


*TIbid. P. 466. 


In order to calculate these tables, it was necessary to have 
some one equivalent between an electrical unit of energy, 
and a mechanical unit of energy, all the others being read- 
ily calculated from this one. ‘his equivalent was calcu- 
lated in the following way. As two quantities of like 
electricity repel each other, work is done by moving a 
quantity of electricity toward another quantity, against the 
repelling force ; that is, moving it through a difference of 
potential, or against an electro-motive force. If the electro- 
motive force moves the electricity, work is done by the 
current. Therefore— 

work == electro-motive force x quantity; 
or, using W to express the work of the current— 

W =: Е О. 

As mechanical work is generally given in foot-pounds or in 
kilogrammetres, E in volts, and Q in coulombs, it is nec- 
essary, in order to get some numerical relations between 
them, to reduce them all to the same units, This can readily 
be done by the C. G. S. system of units. In this system : 

1 absolute unit of work — 1 absolute unit of electro- 
motive force x 1 absolute unit of quantity. ) 

I absolute unit of work == r erg. 2 

I volt == ro* absolute units of electro-motive force. 

1 coulomb == 4, absolute unit of quantity. 


Therefore— tivoli 
1 absolute unit of electro-motive force ä (3) 


1 coulomb 


Yo 


I absolute unit of quantity 
lombs. 


Substituting the values from (2), (3), and (4), in equa- 
tion (1) 
I volt 


;—X IO coulombs. 
10 


I erg = 


From which 
т volt-coulomb == 10’ ergs. (s) 
An erg is the amount of work done by a force of 1 
dyne, acting through 1 centimetre, that is— 
I erg = т dyne хі centimetre. 
A gram is = g dynes (ғ = acceleration of gravity). 


I gram 
therefore, I dyne — св 

& 
апа I erg — SM x r centimetre. 


Substituting this value in (5), 
1 volt-coulomb = -19- gram centimetre. 


Taking the mean value of 2 = 981, 
1 volt-coulomb — 10193.679 centimetre grams. 

As centimetre grams are readily reduced to foot-pounds, 
heat-units, horse-powers, etc., this equation is the basis on 
which the tables were calculated. | 

As almost all the equivalents are incommensurable, it 
would be troublesome to divide them into a number; for 
this reason, the reciprocals of all these numbers have been 
calculated; so that all calculations can be made by a single 
multiplication. As a volt-coulomb is a volt-ampére per second, 
the two are interchangeable, the one representing work, 
the other (volt-ampére) power. When the electro-motive 
force in volts and the current strength in ampéres is given, the 
power of the current in volt-ampéres is of course equal to 
their product. But when the current strength and the re- 
sistance of the circuit are given, the power in volt-ampéres 
is C*R, in which C isthe current strength in ampéres, and 
K the resistance of the circuit in ohms. Similarly, if the 
resistance and the electro motive force are given, the power 


in volt-ampéres, is 


% 
2 „in which Æ is the electro-motive 
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force in volts, and X, the resistance in ohms. 

These tables give the actual equivalents, and, therefore, 
do not take into account the loss in converting one kind of 
energy into another, as that is dependent upon the particu- 
lar machine used. 

EQUIVALENTS OF WORK. 


Logarithm. 

I.0000000 volt-ampére per second 0.0000000 
.737324 foot-pounds 1. 8676580 
101937 kilogrammetres 10083310 


00095 508 pound-Fahr. unit of heat 
0005 3060 V e 
.00024067 kilogr.-centigrade ‘‘ 
.00134059 horse-power per second 
.000022343 “ per minute 
.00135016 force-de-cheval* per sec. 
.00002265 26 2 per min. 
I volt-ampére per sec. == І.ООООООО volt-coulomb 
I foot-pound 1.35626 volt- coulombs 
1 kilogrammetre 9.810000 


1.0800407 
1. 72470682 
43814342 
11272954 
6 3491441 
z: 1332698 
33551185 
О. 0000000 

1323420 

-9916690 


I volt-coulomb == 


I pound-Fahr.unit of heat==1047.030 “ 3.0199593 
I pound.centigrade x 1884 655 “ 3.2752318 
I kilogr.-centigrade ‘‘ ---4154.950 M 3 6185658 
I horse-power per second == 745.941 É 2.8727046 
per minute 44756. 47 a 4.6508559 
I force-de-cheval* persec.— 735.750 s 2.8667302 
per min.—44145.00 vu 4 6448815 
EQUIVALENTS OF POWER. 
Logarithm. 
1.00000 volt-coulomb per second 0.0000000 
.00134059 horse-power 11272954 
00135910 force-de-cheval* 1. 1332608 
737324 foot- pounds per second 1. 8670580 
44. 23944 sr per minute 1. 6458093 
2654. 3664 e per hour 3 4239606 
.101937 kilogrammetres per sec. 1.0083310 
6.11622 " per min. .7564823 
366 9732 5 per hour 2. 5646330 
und-Fahr 
00095 508 | ee ob heat | per sec. 4 9800407 
I volt-ampere == 0573048 “ per min. 3.758 1920 
| 3 438288 o per hour .5363433 
pound- 
созу centigrade | рег sec. 4.7247682 
units of heat 
0318360 е рег тіп. ұ.5029195 
1.910160 рег hour .2810708 
kilogram- 
хоц centigrade > рег sec. 4.3814342 
units of heat 
0144402 b per min. 1. 1595855 
866412 d per hour 1.9377368 
I volt-coulomb persec.— | 1.000000 volt-ampere O. 0000000 
I horse-power = 745.941 volt-amperes 2.8727046 
I force-de-cheval* = 735.750 a 2. 8667302 
1 foot-pound per sec. 1.35626 ^ .1323420 
Ж рег тіп. == .0226043 “ ¥- 3541907 
s per hour ==, 0003767380 i 1 5760394 
I kilogrammetre per sec. 9. 8100000 "n .9916690 
рег min.— .163500 in 1-2135177 
= per hour .00272500 iu g 4353064 
I pound- 
Fahrenheit > per sec. == 1047.030 > 3 0199593 
unit of heat 
"е рег тіп. = 17.4505 dd 1.2418080 
ds рег hour = 290842 “ т:4036567 
І pound- 
“centigrade per sec. == 1884.655 e 3.2752318 
unit of heat 
n per min. == 31.410091 E 1.4970805 
bar perhour — .523515 d 1: 7189292 
I kilogram- 
centigrade (ве sec. == 4154.950 з 3.6185658 
unit of heat 
ки рег тіп. - 69.2492 1.8404145 
с" рег hour == 1.154153 М .0622632 


The following examples will illustrate the use of the 
foregoing tables. 

I. How many incandescent lamps, requiring an electro- 
motive force of бо volts and a current of 1.5 am- 
péres each, can be supplied by an engine giving 15 useful 
h. Pp.? 


1 force- de cheval c or French horse- power = 75 kilogrammetres per second. 


If the loss of energy in the dynamo is 20 per 
cent, then 80 per cent. of 15. == 12 will be the h. p. of 
current available. From the tables, г h. p. = 746 volt-am- 
péres; r lamp requires 1.5 x 60 — go volt-ampéres ; there- 


fore, 12 X 746 


—* [oo lamps very nearly. 
90 
II. What h. p. is required to supply 100 lamps of 40 
lis resistance each, requiring an electro-motive force of 60 
volts ? 


. E? бо" 
The number of volt-ampéres for each lamp is R 5 40 


Lom the tables, т volt-ampére = .00134 h. p.; therefore, 
- X IOO X .00134 — 12 h. p. very nearly. 


If the loss in the dynamo is 20 per cent, then 12 h. p. 
is 8o per cent. of the actual h. p. required; therefore, 
12 

tz h. p. 

80 D 


C. O. HERING, 


University of Penna. 
Pull A., March 215, 1883. 
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THE GOLD AND STOCK TELEGRAPH 
COMPA N Y. 


(Continued from Page 77.) 


THE UNIVERSAL STOCK PRINTER. 


HIS instrument is one of the earlier inventions of 
Thomas A. Edison, and was produced by him for 
the Gold and Stock Telegraph Company, to perform the 
same functions on two wires, as the Calanan instrument 
performs on three wires. The peculiar device by which 
the saving of one wire is secured is called the “ shifting 
type-wheel," by means of which either one of two type- 
wheels may be printed from at the will of the operator. 
Both of the type-wheels are controlled by one wire. 

The construction of this instrument was also designed 
with a view to avoiding the faults of the earlier three-wire 
machine, as shown by the carefully kept records of com- 
plaints arising from the daily service of the large number 
of instruments which were soon put into actual use. 
Another great stride toward perfection in construction con- 
sisted of a feature, which was first applied to printing tele- 
graph instruments by this inventor, viz.: the inter-change- 
ability of the parts, which were made to gauge. Although 
this endeavor was not always rigidly carried out, on account 
of the expense and difficulty attending application of the 
principle to minor details, it was nevertheless adopted to a 
considerable extent. On account of its simplicity of design, 
electrically (it uses no principles that are not employed in 
the ordinary Morse sounder), as well as for economy in 
making installations, the instrument has always been a 
great favorite with the Company, for use in its branch sys- 
tems in provincial cities. Тһе fact that the Company had 
already made and introduced a large number of the three- 
wire instruments in this city before the universal instru- 
ment was invented, has prevented any extensive use of 
them in New York city, and there are now only about 100 
of them in use here, principally on Petroleum and Mining 
Quotation circuits. Under the same electrical conditions, 
the speed of this machine is slightly faster than that of the 
three-wire machine, for which difference it is indebted to 
the more favorable form and arrangement of the escape- 
wheel and escapement anchor. 

The form of transmitter originally designed for this 
machine, was never perfected by the inventor, who turned 
his attention to the subject of automatic telegraphy, before 
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he had fully developed his ideas in the former field. The 
transmitting apparatus has, however, subsequently been 
much improved and perfected by Mr. George B. Scott, the 
Superintendent of the Company, and has now attained a 
high degree of reliability, with the great simplicity of con- 
struction. The receiving instrument is shown in full in 
Fig. 1, while Figs. 2 and 3 give details of the peculiar dis- 
tinctive features of the machine. 

The receiving instrument сап be best described in four 
parts: /77;/, the printing and feeding mechanism, operated by 
the press-wire; Second, the type-wheels and their accessories 
operated by the type-wire; Third, the unison device; Fourth, 
the shifting apparatus. "The last two portions are operated 
by actions resulting from the operations of both wires com. 
biged. 

The type-wheels are rigidly fixed, side by side, on a 
moveable sleeve or tube, Fig. 2, A, which may be slid length- 
wise on the escape-wheel shaft, B. The type-wheel sleeve 
with the type-wheels attached, is, however, forced to revolve 
with the escape-wheel shaft when the latter rotates, by a 
guide pin C, projecting at right anglesto the line of motion, 
and fastened to both type-wheels, and which passes through 
a slot in an arm D, which is rigidly fastened to the escape- 
wheel shaft by the screw E passing through a band or 
collar which encircles the shaft B. 

An electro-magnet in the circuit of the type-wire, 
vibrates an armature carrying an anchor, which rotates а 
Is-toothed escape-wheel F, rigidly fixed on the escape- 
wheel shaft. The type-wheels each carry 30 characters, 
and 15 pulsations of the current, together with 15 actions 
of the retracting spring on the type armature, revolve the 
ty pe-wheels once. 

A single inking wheel, formed of discs of cloth laid 
side-by-side on a central shaft, and clamped together by 
end discs of ebonite, revolves on a spindle within a frame, 
which allows the inking wheel to rest on the type-wheels, 
and to revolve with them by friction. 


Rigidly fastened on the same sleeve as the type- wheels, 
and a little to the left of the letter type-wheel, is a disc of 
the same diameter as the type-wheels, called the lock-wheel, 
(see G, Fig. 2). This disc hasa notch in that portion of its 
periphery, which is in line with the space filled by both of the 
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dots on theletter and figure type-wheels. These dots are not 
in line however, one being a character in advance of the other, 
in respect of a line drawn through both wheels at right 
angles to their plane of motion. The notch in the disc G, 
is as wide as the transverse space occupied by both of these 
dots, and when either of these two dots are opposite the 
paper, in a position to be printed from, the notch in the 
disc G, is opposite an upright arm with a wedge-shaped 
head (see G, Fig. 3), which projects upward from the press 
lever. The type-wheels may then be shifted transversely 
on the escape-wheel shaft; but in all other positions of the 
type-whee!s, the wedge G, Fig 3, is in the path of any at- 
tempted lateral movement of the disc G, Fig. 2, and thus 
prevents any accidental movement of the type-wheels from 
the position they have been intentionally placed in by the 
operator ; thus ensuring the rotation of the type-wheels in 
the same plane, at all parts of the revolution. For effect- 
ing printing from either of the two type-wheels at will, the 
type-wheel sleeve, A, Fig. 2, is provided with a pivoted T 
shaped lever H, having an arm I, extending at right angles 
therefrom, and fastened at its further extremity to the type- 
wheel sleeve. The T lever and arm have two pivots, one 
at J and опе at K. Now, if the right-hand arm of the T 
piece H, be tilted upward, the type-wheel sleeve A, together 
with the type-wheels and slotted disc G, will be pushed to 
the left until the sleeve is stopped by the shoulder of the 
unison worm L, and the unison pin M.; provided the slot 
in the disc G is in a position to allow the wedge piece G, 


Fig. 3, to pass through. In this position the figure type- 
wheel will be vertically opposite the right hand margin of 
the band of paper, and the letter type-wheel will be imme- 
diately opposite the left hand rim of athin flexible brass 
shield I, Fig. 3, which prevents the letter-types from touch- 
ing the left hand margin of the paper. 


On the other hand, if the left-hand arm of T piece H, 
be tilted upward, the type-wheel sleeve and its accessories 
will be carried to the right-hand, until stopped by the type- 
wheel sleeve touching the collar supporting guide-pin arm 
D. In this position the letter-types will be opposite the 
left-hand margin of the paper, and the figure-types will be 
above the right-hand rim of shield I, Fig. 3, which will 
prevent them from touching the paper. 

The devices which enable the operator to shift the type- 
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wheels are as fo'lows: Fig. 3, shows the press-lever and its 
attachments. ‘I'wo keys in the transmitter correspond in 
relative position to two dots, one on the letter type-wheel 
and one on the figure type-wheel, the latter being one tooth 
of the escape-wheel ahead of the former. The keys on 
the transmitter represent either letters or figures inter- 
changeably, and there is but one bank of 30 keys for the 
бо characters. When the first dot of the letter type- 
wheel, is brought opposite the paper with the slot in disc 
G, Fig. 2, opposite the wedge G, Fig. 3, and the letter dot 
key of the transmitter depressed, the press-lever comes up, 
bringing pin A, Fig. 3, on the plate B, of the press-lever, 
under the left-hand arm of the pivoted T lever H, Fig. 2. 
Тһе type-wheels are pushed to the right as before 
described, and the letter-types are in position to be printed 
from indefinitely, since neither a continued rotation of the 
type-wheel, nor movements of the press-lever to take im- 
pressions therefrom, can move the type-wheels transversely. 
But if the operator desires to print from the figure type- 
wheel, he depresses the figure dot key, which stops the 
type-wheel with the figure dot opposite the shield and the 
slot in disc G, Fig. 2, opposite the wedge G, in Fig. 3. The 
upward movement of the press-lever brings the right-hand 
pin C, Fig. 3, under the right-hand arm of T lever H, Fig. 
2, when the latter is tilted to the left and the type- -wheels 
slid over to the left-hand with the figures opposite the 
paper, as before described. 

In Fig. 3, D is the press-lever shaft and pivots, E the 
armature, F the unison-tripper, G the wedge piece, H the 
printing pad, I the flexible brass shield, and J the driving 
pin for the feeding mechanism. 

The unison operates as follows: The free end of an 
arm, not shown in the diagram, rests in grooves between 
spiral threads cut on the escape- wheel shaft, see L, Fig. 2. 
This worm is provided with a unison stop pin М, Fig. 2, 
and upon continued rotation of the type-wheels, without 
printing, the free end of the arm resting in the grooves 
L, Fig. 2, will be carried to a position which will intercept a 
further onward movement of the stop pin upon the type- 
wheel shaft. This pin is so placed, that when it is locked 
by the unison arm the letter dot is opposite the paper, and 
pin A, Fig. 2, is opposite the left-hand arm of H, Fig. a. 
This operation locks the type-wheels of all the instruments 
in unison. ‘To release them and start them off together, the 
operator depresses the letter dot key, when the press-lever 
comes up and unison tripper F, Fig. 3, through the loop of 
which the unison arm passes, raises the latter from the uni- 
son pin M, Fig. 2, and a spiral spring pulls it to its original 
position in the groove between the two first threads of the 
unison worm, at the same time the type-wheels start to 
revolve. 

The printing pad H, Fig. 3, is a small hollow cylinder 
of soft rubber, stretched over a cylinder of ebonite which 
revolves on a spindle, pivoted between the sides of the 
press-lever, as the paper is drawn over it. Тһе paper feed- 
ing mechanism is very simple, and consists of two dogs or 
pawls, with sharpened serrated edges whose teeth point in 
the direction of motion of the paper. These pawls are 
always held down on the paper by spiral springs, and press 
the paper on a metallic barrel, which is free to revolve when 
motion is communicated toit. One of the dogs is slotted and 
pivoted on the pin J, Fig. 3, in the press-lever. An upward 
movement of the press-lever pushes this pawl forward, its 
sharp teeth catch the paper and drag it over the barrel. 
When the press-lever falls and the pawl starts on its back- 
ward path, the paper is clutched by the other pawl and thus 
the friction produced by the backward movement of the 
pushing pawlis prevented from dragging the paper back- 
ward. The transmitting apparatus for these machines will 
be described in our next. 


SKETCHES OF ELECTRICAL HISTORY. 


BY WALLACE GOOLD LEVISON. 


4 


X, PART I—EARLY THEORIES OF ELECTRICITY. 


LTHOUGH, from the earliest period, the nature of 

electricity has been the object of much speculation, 

and since the time of Du Fay the probable occurrence of 

one or more kinds of electricity has been vigorously dis- 

cussed, comparatively few of the persons who have inter- 

ested themselves in the matter have ventured to advance 
even a hypothetical answer to the question, 


" WHAT IS ELECTRICITY?” 


Of the hypotheses suggested, the greater number origi- 
nated during the earlier period of electrical historv, and 
were founded upon a limited acquaintance with electrical 
phenomena; but, of them all, few are characterized by de- 
cided originality, fewer still are worthy of consideration as 
more than vague conjectures, and none, perhaps, are entirely 
accordant with the multitude of facts now known. 

It may, however, be interesting, and in view of the influ- 
ence they have exerted upon the progress of electrical sci- 
ence, perhaps important to review some of these suggestions, 
for they exercise the scientific use of the imagination, and 
represent the best efforts of the most able minds to grasp a 
problem the baffling complexity of which, modern scientific 
progress but enables us to realize, and contemplate, as the 
ancients did the phenomena of electricity, with wondering 
curiosity. 

A problem thus impenetrable to modern science, Sir 
Francis Bacon, however, almost simultaneously with its first 
perception unhesitatingly. disposed of as follows:: Elec- 
tricity (of which Gilbert’ and others have devised such 
stories) is nothing else than the appetite of a body when 
excited by gentle friction, an appetite which does not well 
endure the air, but prefers some other tangible body if it be 
found near at hand.“ 

Difficult as it would be to associate with others such an 
hypothesis, those which have appeared later may be roughly 
classified in order of dignity as follows: 


First, Supernatural. 4 Electricity a Soul or Spirit. 


| 1 Emanation and Return Theory. 
2 Spherical Envelope Theory. 


1 Afflux and Efflux Theory. 
2 Agitated Envelope theory. 
3 One Fluid Theory. 
4 Two Fluid Theory. 


Second, Effluvial. 
Third, Fluid. 


( 1 An universally extended impon- 
derable fluid more or less con- 
densed around a material sub- 
stance. 

2 The same condensed about the 
Molecules of a body. 


Early. | 
( Fourth, Ethereal. | 


( A universally extended imponder- 
able fluid combining with 
| Effluvia from the earth to form 
the atmosphere. The Ether, 
| Electricity, and Fire one and 
( the same. 


Fifth, Fire. 


1. Sir Francis Bacon. An Inquiry into Light and Luminosity. Works by 
Spedding, N. T., 1856. Vol. 8, p. 8 


9. Все first sketch, 
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| forces, modes of motion of 

Ethereal or Material Masses or 

Molecules. | 

2 Thesame. The Molecular mo- 
tion considered as a Polar Os- 
cillation. 

3 All forces, modes of motion of 
material Masses or Molecules. 
The Ether and the Atmosphere 
one and the same. 


[1А 


Sixth, Mode of Мо- 


Modern : 
tion. 


| 
| 
| 
1 
| 
| 


Of these, the first five properly come under the head of 
early theories of electricity. Following no logical succes- 
sion these have been, again and again, in various forms 
revived, and “how much ideas are bound up in words is 
shown by the use of the terms of one hypothesis in the ex- 
pression of another.“ In point of fact, terms belonging to 
each of them prevail more or less indiscriminately among 
modern electrical writers. 

“Still the progressive stages in the history of general 
physical science account in great measure for the adoption, 
by the early electricians, of the supernatural, effluvial, ethe- 
real, and fluid theories. 

“Тһе ancients, witnessing a natural phenomenon re- 
moved from ordinary analogies, and unexplained by any 
familiar mechanical principle, referred it to a spiritual or a 
supernatural power; and Thales expressed the 


SUPERNATURAL HYPOTHESIS, 


in attributing the phenomena of amber and the magnet, toa 
soul. Later, the functions of digestion, assimilation, etc., 
were supposed, by Paracelsus, to be effected by a spirit (the 
Archzus). 

„The transition from the spiritual to the ethereal hypo- 
thesis occurred through the operations of the alchemists, 
who, seeking to convert ordinary metals into gold, subjected 
to intense heat various mixtures of substances in sealed 
vessels, which were almost invariably shattered to pieces by 
exploding. This frequent catastrophe was attributed to an 
antagonistic evil Geist (German) or spirit (English) to avert 
whose influence the divinity was appealed to by a cross 
usually marked upon the outside of the vessel. In course 
of time it was found that the Geist would escape harmlessly 
through even a minute opening left in the now so-called 
crucible (from Crux, a cross); and the word gas, a modifica- 
tion of the word Geist, applied to the escaping vapor after 
it became invested with a more material character, affords 
an instance ‘of the gradual transmission of a spiritual into a 
physical conception, which found expression in physics, in 
the tendency to attribute all mysterious natural phenomena 
to the escape, absorption, or chemical reactions of effluviz, 
and introduced into electrical history the 


EFFLUVIAL HYPOTHESIS, 


one of whose earliest supporters, Robert Boyle, regarded 
electricity as an emanation of a subtile matter comparable 
with the emanations from volatile oils, flowers, and pungent 
acids or alkalies, as nitric acid or hartshorn, but especially 
characterized it as a glutinous emanation which seized little 
objects and carried them with it, upon its return, to the 
body from which it escaped.* 

A certain Jacques Hartman, who published an article 
upon amber in the Phil. Trans.“, pretended to prove by ex- 
periment, that the electrical attraction was produced by the 
emission of glutinous particles. He distilled a specimen of 


— 


8. Grove. Correlation of Physical Forces. N. Y., 1865. P. 95. 
4. Joseph Priestley. History of Elec. 3 vols., Paris, 1771. Vol. 1, p. 13. 
5. Abridgement. Vol. II, p. 473. i 


rosin, and found that the residue obtained was not electric, 
while the natural rosin, retaining its glutinous part, was a 
good electric. | 

Hauksbee, in 1708, regarded electricity as an effluvium, 
which is developed from an object, such as a glass tube, or 
glass globe, when “ affricated," and extends to a distance 
from the surface of the glass, both internally and externally 
forming, in case of a globe, a spherical envelope around it. 
Having some threads suspended in such an excited globe, 
which moved upon presenting the finger towards them from 
the outside, he inferred that the finger simply pushed the 
effluvium, and with it the threads, the interposed glass not 
interfering with the freedom of motion or continuity of its 
own effluvium.' 

The hypothesis of an effluvial envelope, formed of an 
emanation from the excited electric, was favored by many of 
the early electricians, even to the time of Benjamin Frank- 
lin, who endeavored to effect a mixture of electric and odor- 
ous effluvia together, and was, therefore, not entirely disaf- 
fected toward this hypothesis.“ But the effluvial conception 
gradually became still more materialized, " its further transi- 
tion being assisted by Torricelli, who established the ponder- 
able character of air and gases, and proving them analogous 
in many of their actions to liquids or known fluids, origin- 
ated a tendency to regard them as aeriform fluids." 

No sooner was this conception established than a be- 
lief in the existence of other fluids, differing from air as air 
differs from water, insinuated itself in all branches of 
physics, and in explanation of every new phenomenon 
which presented itself a hypothetical fluid was immediately 
resorted to, and invested with such powers and properties as 
it might need to serve the desired purpose. Upon the idea 
of a fluid, thus was ingrafted a luxurious vegetation of imag- 
inary offshoots.“ 

The fluid caloric was long accepted as explaining the 
phenomena of heat. So was the luminous fluid at the same 
time as explaining the phenomena of light; but the falsity 
of all these conceptions is now considered quite certain, and 
though one of them satisfied the mind of Newton, it was 
condemned without hope of revival upon the day when 
Fresnel definitely formulated a more simple theory." 


MR. G A. ROWELL, assistant in the Natural History Depart 
ment, at Oxford, England, has issued a circular, calling attention to the 
suggestion made by him forty years ago, which says: Му views on the 
cause of aurorz, are that they result from electricity carried over with 
vapor by the superior trade-winds, from tropical to polar regions, and its 
occasional accumulation in the latter to such a degree as to flash back to 

| lower latitudes, through the atmosphere at a reduced density, but still 
within the regions at which vapor is flotable although in a frozen condi- 
tion. The directive properties of the magnetic needle I attribute to the 
return current of electricity from polar to tropical regions. The following 
is the concluding paragraph of the report on my paper on this subject: 
' the author supports his opinion by general reference to the observations 
on the aurora, &c., in the appendix to Capt. Franklin's Journey to the 
Polar Seas," and concludes with proposing the experiments of raising 
electrical conductors to the height of the clouds in the /rizid regions 
during the frosts in winter, which in his opinion would cause the aurora 
to be exhibited and lead to important discoveries in the science of mag- 
netism "—(A'efort of the British Association, 1840, 77ansactions of the 
Sections, p: 49.) In support of this theory, a foreign cotemporary refers 
to remarkable results recently obtained by Prof. Lemstrém, with a net- 
work of wires arranged up the face of the mountain at a station at 
Sodankyla, in North Finland. By this means he succeeded in procuring 
an appearance exactly similar to that of the aurora borealis. 


6. Priestley. Loc. Cit. 
7. Hauksbee. Phil. Trans. London, 1703. P. 82. 

| 8. Franklin. Works by Jared Sparks, Boston, 1837, Letters, vol. V, p. 250. 
9. Grove. Loc. Cit. 
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TELEPHONING AND TELEGRAPHING. 


HE problem of simultaneous transmission over the 
same wire, without interference of telephonic and 
telegraphic messages, it can easily be imagined, is a most 
difficult one; and, from a telegraphic standpoint, we would 
be inclined to say, an impossible one. But, nevertheless, 
from received statements, the problem seems to be solved, 
and the credit appears to be due to two Canadian gentle- 
men, Messrs. Black and Rosebrugh, the former a practical 
telegraph electrician, and the latter with an established rep- 
utation as an oculist in the city of Toronto. 

These gentlemen have been associated in this invention 
since the spring of 1878, and in February, 1879, together, 
took out letters-patent in the United States, and subse- 
quently in England, for the claims covering the essential 
features of their invention. A separate patent was also 
issued to Dr. Rosebrugh, at the same time, for certain fea- 
tures of the invention, the application for which was filed, 
we believe, as early as May, 1878. | 

. On account of certain patents still pending, some fea- 
tures of the invention are withheld from the public for the 
present. We may say in general terms, however, that the 
telephonic apparatus is inserted in branch lines; grounding 
of the Morse circuit being prevented by the use of con- 
densers of low capacity, and the keys bridged by con- 
densers, for the purpose of keeping the induced current 
circuit unbroken. А phantom, or induced current circuit, 
is formed on the Morse wire for telephonic purposes; and a 
way wire may be used as a '' through " telephone line, or 
a "through" Morse line may be tapped at intermediate 
stations with telephone branches, and used also as a “ way " 
line for telephone business. | 

Again, the apparatus may be inserted in a bridge be- 
tween two parallel wires, and the wires used as a metallic 
circuit, the crossing of the wires being prevented by the 
use of the condensers. | 

For completing the telephone circuit, either to ground or 
simply bridging a key, it is found that a condenser of low 
capacity, say % a micro-farad is quite sufficient. Recent 
practical tests in New York, Washington, and Canada seem 
to demonstrate the practicability of the invention. Its 
great value can hardly be overestimated, and its bearing 
upon future telegraphy can not, for the present, be more 
than conjectured. 


A7 a meeting of the N. Y. Electrical Society, held at 
the society’s rooms, corner of Liberty and Greenwich 
Streets, this city, on March gth, Mr. Charles S. H. Small, 
Asst. Supt. Gold & Stock Tel. Co., was elected President 
for the ensuing year. The meeting then adjourned till 
Friday, March 16th, when the following gentlemen were 
elected: ist Vice-President, Geo. B. Scott; 2d Vice- 
President, Dr. P. H. Vanderweyde; 3d Vice-President, 
James D. Reid; 4th Vice-President Edward C. Cockey ; 
5th Vice-President, William J. Johnston ; 6th Vice-Presi- 
dent, Gerrit Smith ; Recording Secretary, Thomas R. Tal- 
tavall; Financial Secretary, James McKenzie, Jr.; Treas- 
urer, Francis W. Jones. 

Additional members of the Executive Committee: Ed- 
ward C. Cockey, E. L. Bradley, Henry L. Bailey, and Ger- 
rit Smith. 

Owing to the lateness of the hour at which the election 
of officers was terminated, the reading of papers by Mr. 
Cushing on the “Gray Harmonic Telegraph," and by Mr. 
С. A. Hamilton оп Cable Testing,“ were postponed until the 
next meeting. The Executive Committee have appointed 
Mr. Edward Blakeney, Librarian to the society. 


OUR PARIS CORRESPONDENCE. 


Paris, March roth, 1883. 


XPERIMENTS with M. Marcel Deprez’s system of 
transmitting power to a distance by electricity, were 
lately made in the workshops here of the Chemin de fer 
du Nord." We cannot speak of the results achieved from 
a full and personal knowledge, for, it is well-known, the 
data and calculations in such cases are only given to the 
public when they have previously passed through a beauti- 
fying process. As we have not been initiated into the se- 
crets of the gentlemen who conducted the experiments, we 
must be content with what we could see in common with 
the other gentlemen invited. Well, our first impressions 
are by no means favorable. We have had a second edition 
in Paris, of the experiments made last October, between 
Munich and Miesbach; and the system of M. Marcel De- 
prez, does not seem to us to be one of those that improve 
with age. In Munich, a theoretical success was obtained, 
as the possibility of transmitting to a distance of so kilo- 
metres the force of a certain number of kilogrammetres 
by means of a simple telegraph wire, was amply demonstra- 
ted. No one had previously tried the experiment, which re- 
quired a certain audacity—as it were. In Paris, with every 
possible facility at hand, we had a right to expect a conclu- 
sive and practical test, but we had to be satisfied with a 
mere blind trust in the experiments; to have volts and 
ampéres, measured on the terminals of the machines spoken 
about, and to have a lecture substituted for the dynamo- 
meter tests. Beyond this, there was nothing but mere gossip 
on a matter that is now well-known. There was little 
reason to disturb English electricians, and expose them to 
a most disagreeable trip across the Channel. 

It will be of interest to trace the origin of this matter, 
and to show how it has developed since the Paris Electrica! 
Exposition of 1881. At that time, M. Marcel Deprez was 
in the height of his glory ; the Congress of Electricians 
furnished him with a splendid opportunity for having his 
merits appreciated, and every one seemed to recognize in 
him a first-class savant. He had discovered in electricity a 
field that had hitherto been but little explored, and one 
where his vivid imagination and theoretical knowledge could 
roam at will. He conceived the idea of a system for the 
distribution of power by electricity. It had seemingly—but 
only so—been utilized at the Palais d' Industrie, where 
sewing machines, lithographic presses and light machine 
tools were run by it. Visitors, having but an imperfect 
knowledge of electricity, were astonished at such liliputian 
contrivances. | 

А group of capitalists then determined to take advan- 
tages of these circumstances, and to facilitate the researches 
of M. Marcel Deprez, reserving to themselves any profit 
that might arise later from such initiative. They had—or 
they believed they had—the man for their purpose; the 
money was also forthcoming, and then the French Syndi- 
date of Electricity entered on the campaign without any 
further reflection as to the final result of the enterprise. 
They were full of confidence. i 

There was every appearance of the matter proving a 
success in the early part of 1882. The Union Générale 
bank established the famous company for the utilization of 
natural forces, with a capital of 75 million francs. The 
company monopolized and absorbed every electrical system 
and improvement: Jablochkoff, Jamin, Werdermann, Rey- 
nier, Maxim, Weston, &c., while the distribution of elec- 
tricity became its principal business, as well as that of M. 
Marcel Deprez. All these arrangements were upset, how- 
ever, by the failure of the Union Générale, and the French 


THE ELECTRICIAN. 


109 


Syndicate of Electricity was compelled to look out for a 
better solution | 

M. Marcel Deprez did not busy himself with the finan- 
cial questions and difficulties of this time, but remained, 
what he was before, a savant, continuing his investigations 
and multiplying his experiments. He finished his theoreti- 
cal studies on the characteristics of the dynamo-electric 
machines, planned new models, made a new Pacinotti ma- 
chine, modified that of Gramme. and established, on paper, 
calculations for gigantic machines, &c. The Munich 
Electrical Exhibition seemed to furnish an opportunity 
for bringing those laboratory improvements before the 
public. 

M. Deprez stated, in 1881, that in transmitting power by 
electricity, the result was independent of the distance— 
that is to say—the distance and the intermediate conductor 
being given, he could always build his machines so as to ob- 
tain a given result. The conclusion is indeed supported 
by theoretical deductions, but it is not confirmed in actual 
practice. An axiom that has been denied by engineers was 
to be proved, and it was thus proposed with all the con- 
fidence that is instilled by mathematical calculations, to 
transmit motive power from Miesbach to Munich, a 
distance of over 3o miles, by a simple telegraph wire of 4 
or 5 millimetres. . 

The experiment may be qualified as a scientific success, 
but the results from an industrial point of view, were very 
poor. It was a vain effort to try and confound the electric 
product (the proportion of the product of the volts and 
ampéres of each electric machine) with the industrial pro- 
duct—or the proportion of the number of kilogrammetres 
furnished by the motor at Miesbach, with that of the kilo- 
grammetres measured on the shaft of the receiver at Munich. 
The gentlemen interested in the matter would not be led 
astray, and the rather fanciful deductions that were made 
from the figures, were rather severely criticized. It must 
be admitted that the friends of M. Marcel Deprez con- 
tributed in a great measure by their undue zeal to bring 
these experiments into discredit. They gave at the very 
outset a return of бо per cent‘, while the certificate de- 
livered a few days ago by the Munich Electro- Technical 
Committee gives no more than 38.9 per cent ; and even then, 
only the electrical result is meant—that is, that the volts 
and ampéres were measured at the terminals of each ma- 
chiné, and the proportion of the volts and ampéres of the 
two machines was taken, and making allowance for all re- 
sistances, and only then, was this figure of 38.9 per cent. 
arrived at. It was even admitted that there were no losses 
on the 50 kilometres of the conductor; which, with the ten- 
sion employed, cannot surely have been the case. The 
Electro- Technical Committee, in the only experiment that 
they cite, observed a return of 0.25 horse-power on the 
dynamometer in Munich; but they do not tell us how many 
horse-power were furnished by the motor at Meisbach. 
This fact, which was the only important one from an indus- 
trial standpoint, remains undecided, and thus the Munich 
experiments have really no practical value in our opinion 
'They have, however, been useful, in so far as demonstrating 
the possibility of the electric transmission of power to a dis- 
tance. 

We believed that the new experiments, that were made by 
the Chemin de fer du Nord," in Paris, would give us more 
complete data for forming an opinion, but we must say that 
such have been wanting up to the present. "There has been 
even a lack of knowledge shown in the manner in which the 
machines have been put up. Instead of having the genera- 
tor worked directly by a stationary engine, the power of 
which could be measured by the dynamometer and dia- 
grams, the power was taken from a countershaft in the 
shops, so that the horse-power furnished co ld not be ex- 


actly ascertained. The generator and the receiver were, 
moreover, placed near one another, and connected, on the 
one hand, by a line-wire, of a variable length, of from 20 to 
30 kilometres, and on the other, by an insulated cable of a 
few metres in length. 'The very conditions for practical 
tests were not fulfilled here, while they were in Munich. It 
is true that this is a very easy way to reduce the losses by 
the conductor. 

The non-scientific papers published long and enthusias- 
tic articles—at so much a line—on these tests. A return of 
50 per cent was spoken of; and it was stated that of 10 
horse-power received by the generator, 5 were returned by 
the receiver. We cannot conceive how such conclusions 
as these could be arrived at from the foregoing data, 
unless by measuring volts and ampéres on the terminals of 
the machines, which is a very simple but misleading pro- 
ceeding. - 

Whenever electric transmission һа (о be made, it must 
be borne in mind that manufacturers, and not professors of 
natural philosophy, have to be satisfied. — The return that 
we have to obtain, or determine, is not, therefore, the stand- 
ard proportion of the products, E 7, but the proportion of 
work furnished at one extremity, to the work received at 
the other. The manufacturer cares but little about the in- 
termediate agent; it may be electricity, gas, compressed 
air, water, or steam; he only looks for kilogrammetres; he 
does not want to know how they come, but how much they 
cost, and the dynamometer can alone give him the neces- 
sary information in this respect. To adopt any other 
method of operating may, indeed, be a work that proves a 
savant, but not an engineer; and the mistakes and errors 
that have been already caused by the Munich experiment, 
ought to have shown M. Marcel Deprez, that in following 
up the same wrong path he would only expose himself to 
another failure. 

PH. DELAHAYE. 


SPEAKING TELEGRAPHS. 


SOMERVILLE, Mass., March 6, 1883. 
To the Editor of the Electrician. 
I have copied the subjoined item from Gleason's Picto- 
rial (Boston), issue of April 17, 1852. 
It is, at least, an early suggestion of a speaking telegraph. 
Yours, truly, FRED. W. STONE. 


HE French and English journals are speculating on the practica- 
bility of turning the electric telegraph, that connects England and 
France, via the channel, into a medium of conversational intercourse. 
The modus operandi is this: A plate of silver and one of zinc are taken 
into the mouth, one above, and the other below the tongue.. They are 
then placed in contact with the wire, and words, issuing from the mouth 
so prepared, are conveyed across the Channel by the мау —іп a whisper, 
we suppose, though the account does not say. It has been tried, it is 
said, with successful results. 


—ͤ — 


THE LONDON Electrical Review says: The Force and Light Com- 
pany, controlling the storage battery patents of the French inventor, 
Faure, are at presen: engaged in legal warfare with an English company 
claiming to have rights in the Faure patents, and with the Brush Com- 
pany, which has lately put a storage battery, said to have been invented 
by Mr. Brush, into the market. The Brush Electric Light Company have 
made common cause with the Swan Electric Light Company of England 
against the Edison Company, which latter organization is suing the Brush 
Company for using a lamp (Swan) somewhat like Edison’s, while the 
Force and Light Company is suing, because Brush wants to light his Swan 
lamps from a battery which resembles Faure's. 
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TABLE OF C.G. S. AND ENGLISH UNITS. 


BY BRADLEY A. FISKE, U. S. N. 


т Gramme == 15.432 grains. 
1 Gramme = 981 dynes. 
1 Lb. = 445,900 dynes (approximate). : 
1 Dyne = .00000224 + lbs. (approximate). 
I Grain = .0648 grammes. 
1 Metre = 39.37 inches. 
I Kilometre = 1093.6 yds. 
1 Erg = 1 dyne-centimetre. | 
т Foot pound == 13,586,850 ergs of work = 13 -+ meg. ergs. 
1 Foot pound = .1385 kilogrammetres. 
1 Kilogrammetre = 98.1 meg. ergs. 
I ROW == 7.220 foot pounds. 
1 Volt == 10° c. g. s. units. 
I Ohm = то? “4 “ 
I Ampére = 10 
I Coulomb = 10 
1 Farad = 10 
т Calorie — 42 x 10° ergs — 1 gramme water 1° С. 
Eng. heat unit == 772 foot pounds = 1 lb. water 1° F. 
Horse-power = 550 foot pounds per second. 
à “  »— 33,000 foot pounds per minute. 
1,980,000 foot pounds per hour. 
76. kilogrammetres per second, English 


! c. g. s. units. 
1 «6 “ 


“ “ 


“ “ 


“ “ 


measure. 

т Horse-power == 75 kilogrammetres per second, French 
measure. 

1 Horse-power — 7,460 meg. ergs per second, English 
measure. 

t Horse-power == 7,357.5 meg. ergs per second, French 
measure. 

Unit of electrical work == volt-coulomb or vomb (sug- 
gested). 

1 Vomb = .737 foot pounds. 

1 Meg. vomb == 737,000 foot pounds. 

Unit electrical exergy == volt—ampére or watt. 

1 Watt == то meg. ergs per second = ,}, kilogrammetres 
per second = ył horse-power. 


59, Astor House, New York. 


THE AURORA AS AN ELECTRICAL MANI- 
FESTATION. 


CHIC AGO, March 15, 1883. 
70 the Editor of the Electrician. 

DEAR бік:-Тһе sixty-fourth regular meeting of the 
Chicago Electrical Society was held February 19, in the 
lecture hall of the College of Pharmacy. The subject for 
the evening was," The Aurora as an Electrical Manifestation." 
The paper bore evidence that the lecturer, Mr. C. C. Has- 
kins, had carefully studied his subject, and acquainted him- 
self fully with the most popular and widely accepted theo- 
ries concerning the nature and causes of these natural 
displays, basing his paper largely on М. Angot's recent 
writings on this subject, from which source he also procured 
the illustrations. | 

The spectroscope has shown that the theory of reflection, 
which has, until recent times, obtained very general accep- 
tation, is untenable, the spectrum lines of the aurora, dif- 
fering from those of the sun-light in several important 
particulars. The theory that it is caused by the passage of 
currents of electricity between the earth and the upper 
atmosphere, explains more nearly than any other, all of the 
rds facts and manifestations, The lecture was fully illus- 
trated. 


The Chicago Tribune, іп giving an abstract of the lecture, says: 
“Mr. Haskins divided auroral lights into two grand classes—those having 
comparatively little movement, and those of a more restless or active 
character. The various forms of polar light include faint, indefinite illumi- 
nations, those resembling cirrus or cirro-stratus clouds, arches of light 
reaching from horizon to horizon, arches with radiations, rays of light 
which converge to some point in the heavens, and lastly, light bands not 
homogeneous, composed of many rays closely crowded together. These 
various forms mingle in different proportions, a display often exhibiting 
two or more of these species. 

Of the first or indefinite illuminations, there are varieties ; sometimes 
a bright crimson light covers the entire heavens ; again, the light may be 
like that of tardy northern twilight, and occasionally of a phosphorescent 
character. The cloud-like auroras are vague, indefinite in form, some- 
times dense, often resembling tufts of cotton-wool, and numerous instances 
are recorded where doubt has been raised as to their actual character. 
Cirrus clouds often show colors through the medium of ice-crystals in the 
air. Similar results may be had by viewing the sun or moon through 
frosted window panes. 

Sheets or bands of light exhibit at times a restlessness of great beauty 
—dilating and contracting like sea-polyps in swimming. A mass of light 
of this description, of a roseate hue, was seen about seven feet above the 
surface of Lake Wetter in July, 1877, which crossed to the wooded shore, 
about 2,400 feet, in about two seconds, the phenomenon being twice re- 
peated. The records of Ross’ expedition mention a light of similar 
character, which the vessel sailed through without harm. 

Mr. Haskins described the various forms mentioned, citing cases and 
fully illustrating them by means of slides and the oxy-hydrogen lantern. 
A series of these plates, taken at short intervals, showed the evanescent 
character of some of these displays during one night. He cited cases 
where one form of aurora was duplicated as many as nine times, on one 
occasion, in different parts of the heavens, as recorded by the officers of 
the Search. 

One form was illustrated by a picture representing a huge semi-circular 
cloud, pierced by rays or fires, like streams of water from a rose-nozzle. 
The ancients deemed this arch the cavern from whence the gods launched 
the fires of heaven. 


THE DRAPERY FORMS, 


the most beautiful of all the auroras, closely resemble delicate frills and 
lace work, like curtains, suspended, gracefully folded back upon them- 
selves, were shown upon the screen in great variety. The hues of auroras 
are varied, extremely delicate, and pure. White, shaded into yellow, is by 
no means uncommon. Next in order ranks carmine-red, while green, 
violet, and blue are less common, but often seen. The spectroscope 
resolves the auroral light into bands or lines which are bright red, bright 
yellowish-green, a second faint green, a very brilliant green, bright green- 
ish-blue, a still brighter pure blue, and a violet, lighter in the centre, 
deepening toward the edges. By the instantaneous process, the aurora 
may be photographed. 

The extent of auroral fields is extremely variable. Cases were mentioned 
where expeditions in the same general locality failed to witness the same 
display—notably the Alert and Discovery wintering in Smith’s Straits, 
only sixty miles apart. During the entire period of their sojourn, only 
seven simultaneous instances were recorded, while the aurora of Aug. 28 
and 29, 1859, was seen at the same hour all through Europe, in Western 
Africa, in the Atlantic, Cuba, and North America. On another occasion, 
a Northern aurora—February, 1872—was witnessed throughout Europe, 
North Africa, and the Atlantic, while a Southern display was visible in 
Australia, Mauritius, Reunion, and Natal. Тһе two displays were sepa- 
rated by a zone of only twenty degrees either side the equator. 

A circum-polar map on the screen showed lines of comparative fre- 
quency, increasing with increasing latitude, until a line of no aurora is 
reached. North of this, all displays are seen in a Southerly direction. 
The centre of this curve is found to be nearer the magnetic than the 
geographic pole. On this fact hinges 


THE THEORY OF THEIR CAUSE. 


Particular forms of these lights are more prevalent in certain localities. 
North of Behring’s Straits the displays are nearly all of the homogeneous 
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arc type, while the drapery form affects those regions like Northern Nor- CA USES OF DANGEROUS CHARACTER OF 


way, Novazembla, Franz Joseph's-Land, and the East of Greenland, where 
the seas remain unfrozen. 

Terrestrial currents are often, but not always, present during these dis- 
plays. The current storm of November 17th and 18th last year, which 
interfered with all the telegraph lines in this country, from Nashville 
North interfered with all European lines, from the British Islands to Nor- 
way, and auroral lights were visible there, except where daylight extin- 
guished them. During that storm, hundreds of miles of telegraph lines 
were worked, either practically or experimentally, from nature's own 
reservoir batteries, and an Edison lamp, burned at Milwaukee, from an 
earth current, at about one-eighth its illuminating power. 

Abundant testimony seems to point to the conclusion, that the mag- 
netic force of the earth has a decided bearing upon the direction of these 
lights. Meteorological conditions possibly—nay, probably—do, to some 
extent, influence them, but, so far, this connection alone is well authenti- 
cated : C'ouds may replace auroras at the approach of day, and these in 
turn give way to auroras of the same shape at nightfall. 


THE MANY THEORIES OF AURORAS 


are grouped into four classes : Cosmical, optical, magnetic, and deal 
The cosmical, which attributes their production to causes exterior to our 
earth, before being accepted must answer, Why do they not then have an 
apparent orbital movement, like other heavenly bodies ? 

The second, which assumes them to be mere light reflections, is dis- 
posed of by the spectroscope, which fails to find the requisite evidence in 
their spectrum. 

The magnetic theories fare little better. The assumption that 
showers of ferruginous powders form the media of equalization between 
the surcharged upper air and the earth, is met in objection by the fact, 
that in localities where such showers are quite frequent, few auroras are 
seen ; and again, that at the magnetic North Pole, where the power of 
attraction is most potent, there are none at all. 

The electrical theories seem better to answer the requirements of the 
problem. The well-known Geissler tube, which shows the electric spark 
as a continuous, feeble, milky, or colored light, in its passage through 
various rarified gases, is the best aurora in miniature which has yet been 
conceived. Varying the gases will vary the colors.” 


The lecture was fully illustrated by a large number of 
lantern projections, exhibiting the most noted and striking 
forms'of the Aurora which have been recorded by observers 
in all parts of the world. At the close of the paper the 
lecturer made several experiments with the Holtz machine; 
and by means of a Geissler tube, three feet long and two 
inches in diameter, containing rarified nitrogen gas, he 
showed a beautiful brush aurora, and some of the other 
forms. 

He also showed a beautiful experiment, new to nearly 
all of the audience, exhibiting the glass tube previously re- 
ferred to as a Leyden jar. After charging it from the Holtz 
machine, he discharged it by passing his hand over the 
tube, obtaining a fine brush light wherever the hand ap- 
proached the tube. He also excited the charged tube to 
luminosity, by breathing on it, obtaining a fine light, through 
the induction thus set up. This experiment shows why we 
do not have auroras at all times—movement of the current 
is necessary to develop the luminous properties. 

At the close of these experiments, Prof. N. Gray Bart- 
lett exhibited on the screen, the spark of the Holtz machine, 
by means of magnifying lenses. When the spark was short, 
its course was perfectly straight; but as the distance be- 
tween the points was increased, the track of the spark be- 
came very irregular. 

The audience, which was very large, seemed to feel that 
they had been amply repaid for their time and attention. 

THE SCRIBE. 


---- THE TELEPHONE has achieved a wide degree of usefulness in 
Cincinnati. One hundred and thirty villages, within a radius of 75 miles, 
are within speaking distance of the city. 


INTERMITTENT CURRENTS. 


I N a lecture recently delivered at the London Institute, 

Professor Ayrton explained, in a very clear and strik- 
ing manner, the reasons why an intermittent current is so 
much more dangerous than a continuous one of the same 
electro-motive force. We take the following extract from 
an account of the lecture published in the London 
Electrical Review : 

“ The danger arising from the use of high potential can bé very much 
diminished if, instead of using the earth as part of our return circuit, we 
employ not only an insulated wire to convey the current, but also another 
insulated wire to bring it back again, and if, in addition, the current flow- 
ing through the whole circuit is not intermittent. This may be shown 
by the following experiment: Attached to these wires, well insulated from 
the ground, are the insulated coatings of this battery of charged Leyden 
jars. Now, although the difference of potentials between the wires is 
some thousands of volts, far, far greater than is at present used, or pro- 
posed to be used, in any system of electric transmission of power, I can, 
as you see, touch either wire with perfect impunity. But if either of 
these wires be replaced by a wire in contact with the earth, say replaced : 
by one of the gas pipes, and I were now to touch the other, I should 
receive a violent shock. 

“ As, however, my love of electric experiments does not extend to 
shocks, I will touch the insulated wire by deputy, using this metallic rod, 
and the result is, you see, a bright spark. [Experiment shown.] Both 
the going and return wires, therefore, should be insulated. 

But next, the current flowing in them must not be discontinuous, if | 
danger is to beavoided. For, if, instead of keeping the difference of poten- 
tials between any two points in the two insulated wires constant, I allow 
rapid fluctuations in this difference to take place, then, no matter how | 
well the wires be insulated, a violent succession of shocks will be received 
on touching either of the wires, even although the other be not touched, 
so that no circuit in the ordinary sense is completed through the body. 
To show this experimentally, I shall replace this insulated battery of Ley- 
den jars with an induction coil, which, as well as the voltaic cells used in 
charging it, are thoroughly well insulated from the earth in every part. 
Let me, however, touch either of these wires—again by deputy—and you 
see bright sparks passing to the earth. [Experiment shown.] Bear in 
mind that I am touching one wire only, not both, so that although the 
Ruhmkoff coil is doubtless an old friend to you, I am using it to-night 
in a new way to illustrate my point. 

Now let us consider why it is that when a current goes and returns 
by a wire completely insulated from the ground, no shock is experienced 
when the current is perfectly steady, even if a bare part of the wire be 
touched ; but if there are rapid variations in the current strength, severe 
shocks are felt, even if only one part of the wire be touched. 

“Та each case the effect of touching the wire is to reduce the poten- 
tial of the point touched to that of the earth, and to effect a correspond- 
ing alteration of the potential along the whole line. This means the ad- 
dition to, or a subtraction of, a certain quantity of electricity from the 
wire. In the case of a perfectly steady current, this operation only occurs 
once for once touching the bare wire, and unless the electro-static capacity 
of the wire be very great, or the potential of the point touched immensely 
different from that of the earth, this single addition or subtraction of elec- 
tricity produces hardly any perceptible feeling. But in the case of a vary- 
ing current, the potential of the point would naturally be undergoing con- 
stant variations of potential, so that in order to keep the point touched at 
the same potential as that of the earth, constant additions and subtrac- 
tions of electricity are necessary, and if these occur with sufficient rapid- 
ity, a severe shock is produced, even although the body forms no part of 
the main circuit. 

„A single puff of air through this syren produces no audible sound; 
a rapid succession of even minute puffs, a loud roar; so the single small 
electric discharge is not perceptible, but the rapid shower of liliputian 
arrows is terribly painful. This, indeed, is the same analogy Professor 
Perry employed in his lecture at the Society of Arts to prove the powerful 
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action of rapidly recurrent effects in connection with our method of sig- 
naling to ships by means of sound waves, sent through the water itself. 

High potential, I have explained, is absolutely necessary for econo- 
my in electric transmission of power, and I hope I have also made it clear 
to you, that contrary to the received opinion, this high potential is not, 
necessarily, at all dangerous to life, if the currents employed are not at all 
discontinuous But the discontinuity of current we have to deal with is 
not merely the discontinuity that exists in the so-called reverse current 
machines. Even many dynamos, like the Brush, do not produce a really 
constant current, although generating a current of sufficient mean con- 
stancy to cause a perfectly steady deflection on one of the ordinary am- 
meters of Professor Perry and myself, an instrument, be it remembered, 
so dead-beat that it records with perfect accuracy the change of current 
produced every time the joint in the driving belt passes around the pulley 
of the dynamo, as well as the regular increase of current at each of the 
explosions of the gas in the cylinder of a gas engine. 


The variations of current, I am now referring to, occur many hun- 
dreds of times a minute, and although they cannot be detected by ordi- 
nary current meters, and although but little attention has been given to 
them, they are, in my opinion, a source of great danger when the dynamo 
produces a high electro-motive force. 


In any machine for the mechanical production of electricity a coil 
must, as you no doubt all know, be alternately rapidly brought up toa 
magnet and then withdrawn. Bringing up the coil produces a current in 
one direction in the coil, and withdrawing it, a current in the opposite; 
and, although by a simple piece of mechanism, called a commutator, the 
direction of the current in the external, or useful portion of the circuit 
may be always kept the same, even although the direction of the current 
is alternately reversed in the coil, no mechanism can make the coil pro- 
duce a current at the moments of rest, when it changes its direction of 
motion. Wheatstone, in 1841, proposed to overcome this difficulty by 
combining two or more dynamos in series, like the two cylinders of a 
steam engine, in such a way that the current produced by the one was 
strongest when the current produced by the other was weakest; but 
Pacinotti, in 1860, showed us scientifically, and Gramme, in 1870, prac- 
tically, how to combine a number of moving coils in one machine, so as 
to give a current comparable in steadiness with that produced by a voltaic 
battery. The power of any dynamo depends roughly on the speed at 
which the coils move, and on the strength of the magnetic field in which 
they move. Now, from the construction of the well-known Gramme 
machine, the strength of this magnetic field is necessarily weak when the 
machine is made of large size, so that the greater power and efficiency 
which ought to come from enlarging the machine, is partially compen- 
sated for by the relatively weaker magnetic field; indeed, even in a small 
Gramme machine, the magnetic field is probably weaker than the mag- 
netic field produced long ago in the old reverse current machines of 
Holmes and Wilde. Hence, more recent inventors, like Brush, have 
adopted a compromise between the perfect uniformity of strength of cur- 
‘rent obtained with the Gramme dynamo, and the strong magnetic field 
in the old reverse current machines. But, in almost all the high electro- 
motive force dynamos, continuity of current has been somewhat sacrificed 
to strength of magnetic field. The plan, however, described in 1879 by 
Prof. Perry and myself, of oblique coiling of the armature, has enabled 
us, especially in our recently constructed machines, to combine the con- 
tinuity of current, produced by a Gramme, with the powerful magnetic 
field necessary for obtaining high electro-motive force, and these results 
are in no way diminished when the machine is increased to the size neces- 
sary for utilizing hundreds or thousands of horse-power, and for obtain- 
ing that high efficiency which, both theory and practice show, is obtain- 
able with the use of very large dynamos. 

The next point to consider is, how сап we measure the amount of 
this dangerous discontinuity in the current produced by a dynamo, with- 
out having to resort to the inconvenient process of killing off a certain 
number of people. We want a ‘discontinuity meter,’ and such an 
instrument I have here, employed by Prof. Perry and myself for this pur- 
pose. It consists simply of an induction coil in which both the primary 
and secondary circuits are of thick wire. The one is put in the main path 
of the current, the other is attached to one of our 'spring ammeters,' 


which measures the mean square of the strength of the reverse currents 
produced in the outer secondary coil by the intermittencies of the main 
current. 

Now, what are the results obtained when such an instrument is 
practically employed? Why, we find that when a current of ten amperes 
produced by a three-light Brush dynamo is flowing through the primary, 
there is a reverse current through the secondary which increases to about 
five ampéres, when the secondary is nearly short circuited, and which, be 
it remembered, is produced merely by the commonly ignored discontinu- 
ities in the current in the main current produced by the Brush machine. 
On the other hand, when the same current, ten ampéres, is sent through 
the primary by a Gramme machine, running at about the same speed, no 
visible current, certainly not a quarter of an ampére, is produced in the 
secondary. Hence, it is clear that the continuity of the Gramme current 
is immensely greater than the continuity of the Brush current. 

“А telephone may also be used as a discontinuity meter, the two 
terminals of which are, in different experiments, attached to two points 
close together in the main circuit of the dynamo. For quantitative ex- 
periments these two adjacent points in the main circuit should be selected, 
so that in all cases there is the same difference of potentials between 
them, and then the pitch of the note heard in the telephone will tell the 
number of variations per minute in the main current, and the loudness of 
the note the magnitude of such variation. 

And I strongly advise any one who is procuring a high electro- 
motive force dynamo, to ascertain for himself before purchasing, the 
magnitude of the discontinuity factor of the machine, and about which he 
will find no information, as a rule, given in any description of the 
machine ” 


THE VIENNA ELECTRIC EXHIBITION. 


HE Vienna correspondent of the London Standard refers to the exhi- 
bition at Vienna, as follows: 

“Тһе Crown Prince, (Rudolph), who is now оп a visit to Berlin, will 
communicate with the German committee, which, with the help of the 
Electro- Technical Society, and men like Dr. Werner Siemens, is expected 
to bring together a great collection of the most important recent appliances. 
The Americans will also probably take a prominent part in the exhibition, 
but, owing to the great distance, they are among the latest to send in their 
announcements. Although England, Germany, and America are all late 
in their applications, the Vienna committee have sufficient promises to 
make it pretty certain that those countries, in common with the nearer 
Continental States, will be well represented. Such an opportunity, in fact, 
as the Vienna exhibition will offer for the extension of the electric light 
and other applications of electricity in the East of Europe, in Russia, 
Roumania, Servia, Greece and Turkey, as well as in Austria and Hungary, 
is not likely to present itself again for a long time to come. The exhibi- 
tion will be held in the Prater, the great park of Vienna, and the favorite 
resort of the vast population of the city throughout the summer. The 
building in which the display will be collected is the rotunda, the largest 
covered hall upon the European continent. Тһе space over which this 
edifice extends is more than a quarter of a million square feet, being more 
than double the area available at the late exhibition at Munich. Among 
the principal features of the exhibition 1 may mention, in the first place, 
the exhibits of M. Marcel Deprez, whose developments of electric art in 
the way of transmission of electric power are among the most important of 
recent times. At Munich, M. Deprez was able to use in the exhibition 
the water power furnished by a small cascade thirty-five miles distant, the 
medium of transmission being nothing more than an ordinary telegraph 
wire. The loss of power, then, however, was slightly over sixty per cent. 
By the help of improved machinery, he has already reduced this loss very 
considerably, and he expects to show still better results at the Vienna 
exhibition, where his experiments will be shown on a grand scale, and 
where he promises to prove to demonstration the entire correctness of his 
views on the transmission of electric force. There will likewise be rivals 
in the same section in the persons of M. Gravier, of Warsaw; M. Ganz, 
of Pesth; and M. Krizik, who is already known as the inventor of the 
Pilsen lamp. M. Gaston Planté, inventor of the accumulator, and M, 
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Gautheret will also be among the exhibitors in this new field. Another 
department, in which much that is novel and surprising will be shown, 
will be that having to do with scientific measurements connected with 
electricity. Since the Munich exhibition there has been remarkable 
progress made in this section, which will be fully illustrated in Vienna. 
The measurement of the degree of light in the various electric systems 
will here be illustrated. There will also be a few new systems of electric 
lighting shown, both of the arc and incandescent descriptions. Messrs. 
Krizic and Scoda, of Pilsen, will show a single arc light equal to twenty 
thousand candles in effect, and produced by а sixty horse-power engine. 
The Société Anonyme, of Paris; Edison's Company, of New York; and 
Deckert and Thomalto, of Vienna, will also compete with various novel- 
ties in this department. Another interesting portion of the exhibition 
will refer to new applications of electricity for various scientific purposes, 
including electric optical instruments, medical appliances, apparatus for 
the examination of the interior organs of the body, and electrolithic bat. 
teries. There will also be new electric railway signals, electric rail shifters, 
point indicators, electric type printing with single wire, and a new phono- 
phone for musical- transmission. There will be an electric railway run- 
ning through the principal avenue of the Prater to the exhibition. Some 
of the Vienna theatres are also to be connected with the rotunda by tele- 
phone, so that the performances may be heard in the exhibition. The 
Baden theatre, ten miles distant, will be similarly connected. From this 
somewhat brief sketch, it will be seen that the Vienna Electrical Exhibition 
of 1885, promises to be full of interest, not to the electricians and special- 
ists only, but to the traveling public generally." 


Applications for the receipt of space, were extended from the Ist to the 
20th of March. 


EXPERIMENTS WITH ELECTRIC LIGHT ON 
PLANTS. 


HE Journalof the London Chemical Society, for January, gives an ab- 
stract of a paper by M. P. P. Déhérain, of experiments made in a 
conservatory during the electric exhibition at Paris, in August, 1881: A 
greenhouse was constructed and divided into two compartments, one of 
which was glazed with blackened perfectly opaque glass, whilst the other 
was exposed to the ordinary diffused daylight of the exhibition building. 
The darkened chamber was illuminated continuously, night and day, by a 
2,000 candle arc light from a Gramme machine, driven by an Otto gas en- 
gine. The transparent chamber was illuminated at night only by the 
electric light. Five series of observations were made, viz.: 1. Plants 
exposed night and day to the electric light alone. 2. Plants exposed 
during the day to the diffuse daylight of the Palais, and during the night 
to the electric light. 3. Plants living during the day in the open air, and 
receiving the electric illumination at night. 4. Plants passing the day in 
the diffuse daylight of the Palais, and the night in darkness. 5. Plants 
living normally in a garden. The plants submitted to experiment were 
barley, flax, beans, and a number of garden and greenhouse plants. At 
the end of seven days, the naked electric light was seen to have an injuri- 
ous effect both on those plants which were constantly subjected to it, and 
in a less degree on those which were exposed to it during the night only. 
The leaves blackened, withered, and drepped off; the injury was confined to 
the epidermal layers, and was due to the direct impact of the luminous 
radiations (and not to the formation of nitrogen oxides); for, where one 
leaf was partly shaded by another, a sharp line was photographically im- 
pressed. Experiments on e/odea canadensis, submerged in flasks of water, 
showed that whilst the diffuse daylight of the building was unable to cause 
decomposition of carbonic anhydride and evolution of oxygen, the direct 
rays of the electric light were able to do so; about as much oxygen being 
obtained during an exposure of four or five days and nights to the electric 
light as could be obtained in an hour or so in bright sunlight. Atthe end 
of fifteen days the arc lights were enclosed in globes of transparent glass, 
Siemens's just published experiments having shown that the injurious ac- 


tion of the direct radiations was thereby modified. А number of fresh |. 


and uninjured plants were placed in the greenhouse, and, in addition, Sow- 
ings of barley, oats, peas, maize, beans, which bad just appeared above 


the ground. All the seedlings exposed exclusively to the electric light, 
perished sooner or later, and the leaves of some of them were 
blackened as with the naked light. The mature plants, on the other hand, 
continued to vegetate, but in no case, save a plant of barley, were flowers 
and seeds produced, the vegetation being purely foliaceous. The barley 
grains were normal, and germinated on being sown. The electric light 
employed was clearly insufficient by itself to determine the assimilation of 
any considerable quantity of material. Direct experiments also proved 
that itis not more powerful in exciting transpiration of water, a leaf ex- 
posed to it giving off in an hour only about one-fiftieth of the quantity of 
water evaporated under similar circumstances in sunlight. As the evapor- 
ation of water by the leaves is one of the chief agencies in causing the 
migration of material necessary for the maturation of seed, the failure of 
the plants to produce flowers and seeds receives its explanation. It is 
known that yellow and red rays are most powerful in causing transpira- 
tion, whilst the electric light is particularly rich in blue and violet rays. 
The author considers the electric light employed as too feeble to allow of 
any conclusion as to the necessity of a nocturnal rest to plants. It was, 
however, evident that the electric illumination during the night was ad- 
vantageous to those plants which passed the.day in the rather feeble dif- 
fused daylight of the Palais. In a third series of experiments, the inten- 
sity of the electric light was practically augmented by placing the plants 
nearer the lamp. The experiment was again fatal to young seedlings re- 
ceiving the electric light exclusively, but many of the hardier and more 
mature plants survived, although the leaves of some were blackened by 
their too great proximity to the light ; and again the nocturnal electric 
illumination was decidedly favorable to the plants which passed the day in 
the light of the Palais. The author sums up his conclusions thus: Т. 
The electric-arc light emits radiations which are injurious to vegetation. 
2. Most of these radiations are arrested by colorless glass. 3 The elec- 
tric light emits radiations powerful enough to maintain mature plants in 
vegetation for two months and a half. 4. The beneficial radiations are 
not sufficiently powerful to cause the growth of germinating seeds, or to 
allow of the maturation of fruit in older plants. 


ON THE CHARACTERISTICS OF INDUCTED 
CURRENTS; RESULTING FROM THE RE- 
CIPROCAL MOVEMENTS OF TWO MAG- 
NETIC BODIES PARALLEL TO THEIR 
AXIS. 


F one of the poles of a permanent magnet be passed lengthways be- 
fore a straight electro-magnet, that has its spiral connected with a 
galvanometer, we shall have three inducted currents successively devel- 
oped. The first of these currents is caused by the approach of the 
inducting pole, and corresponds to an inverse, or maynelizing, current; а 
second current results from the movement accomplished by the inductor, 
from one end to the other of the electro-magnet, and which is in a con- 
trary direction to the first, while a third is shown at the moment of separ- 
ation from the inducting pole ; and which, although in the same direction 
as the first, is direct—or corresponding to a demagnetizing effect. This 
latter is in the same direction as the first, because the action, being 
effected in both instances on the dissimilar ends of the electro-magnet, the 
effects which should be inverse, are rectified thereby. If a movement be 
now imparted to the inducting pole, that will comprise the totality of the 
three movements which we have analyzed, the galvanometer will indicate 
but а single current, the direction of which will correspond with that pro- 
duced by the inducting pole, proceeding from one end to the other of the core, 
and it is the strongest, because it arises from the reaction that has taken 
place nearer to the magnetic core of the electro-magnet, and is developed 
with the same intensity during the entire course of the inducting pole. 
This current belongs to the class of currents that I have designated by the 
appellation of polar inverted currents. z 
If the iron core of the straight electro-magnet be polarized, by placing 
it in contact with one of the poles of an electro-magnet, or powerful mag- 
net, and the above-mentioned experiments be repeated, we shall perceive that 
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this polarization does not exert any influence on the direction of the inducted 
currents that are developed, their intensity alone varies, being less when 
the poles that are opposed to one another, in the movement of the inductor, 
are of the same name, and greater when these poles have contrary names. 
Only the nature of the inducting pole, or the direction of the roll of the 
spiral of the electro-magnet, exercise any action on the direction of the cur- 
rents, and it can be easily proved that these effects are due to the polarity 
action of the inductor, for if.a piece of soft iron is substituted for the induct- 
ing magnet, it will be seen that the currents arising from the preceding 
experiments vary in direction according to the polarities of tke core of the 
electro. magnet. | 

It results from this, that the polarization of an iron core renders a cer- 
tain quantity of magnetism immovable, and which is, consequently, unaf- 
fected by the dynamic excitement that is produced by exterior magnetic 
reactions, and which is only influenced when acting on the inductor itself, 
which over excites its energy, it can polarize it in turn, so that the action 
and reaction are effected іп a concordant way. It is very singular that a 
very weak magnet may produce the actions which we first explained, and 
which, as we have seen, are very different from those produced by soft 
iron. 

One consequence may be deducted from this kind of effects, viz.: that 
the inducted currents, that are due to the approach of the inductor to the 
polarized core, are in the same direction as the current which produced 
the magnetizing of the latter, when the opposite poles are of the same 
name at the moment of approach, which is the inverse of the ordinary 
cases of magneto-electric induction. This fact may explain, perhaps, 
how the motor in Griscom's electro-motor profits by all the inducted cur- 
rents that are developed in it. | 

I wished to ascertain whether the foregoing effects were the same for 
a closed electro-magnetic system and an pen electro-magnetic one. I, for 
this purpose, polarized the straight electro-magnet, sometimes by a single 
pole, and again by both poles at once. In the latter case, I placed the 
straight electro-magnet between the poles of a horse-shoe electro-magnet, 
arranged for the purpose. The system was then Closed, and when one of 
the extremities of the electro-magnet touched one of the poles of the same 
magnet in horse-shoe shape, the system was ofen. By repeating the 
above experiments, I found that the effects, with regard to the direction of 
the inducted currents produced, were always the same, but that the rela- 
tive intensity of the currents were very different. 

Thus, the currents due to the approach of the inductor, which, with 
poles of contrary names present and the magnetic system open, are more 
energetic than when these poles are of the same name, become, on the 
other hand, less energetic with the magnetic system closed. A similar 
effect is produced when the non-polarized system is acted on. The cur- 
rents produced by approach are then almost double the intensity with the 
open than with the closed system, which is easily understood, when it is 
considered that in the open system, magnetizing by influence is only 
effected on the core that is covered by the spiral, while with the closed 
system, it is divided between the two cores. 

When, instead of reacting on the complete electro-magnetic system— 
that is, on the system provided with the iron core—we operate the induct- 
ing pole on the spiral only of the straight electro-magnet, we have the 
effects again that we first analyzed, but the inducted currents that are pro- 
duced, give only galvanometric deviations, that are scarcely perceptible 
from 2° to 3°, and the current resulting from the three combined move- 
ments is almost null. This proves that the action of the magnet on the 
wire is infinitely less than it ison the magnetic system that occupies the 


centre of the spiral 
TH. Du MONCEL, іп Z'Er/ecfricien. 
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—— THE Herald, March 27th, says: The Postal Telegraph Com- 
pany yesterday opened its line for private test between New Vork and 
Chicago and everything worked perfectly. The resistance of the wire 
showed only 1, 522 ohms, as against 6,000 ohms on the best iron wire an! 
15,000 ohms on the average iron wire. Protessor Elisha Gray and H. 
Crimmins, Vice-President and General Manager of the Postal Telegraph 
Company, conversed freely and distinctly with Mr. Taylor, the company's 
electrician in Chicago, a distance of 1,000 miles. 


SPARKS. 


—— IN ONE WEEK, recently, the number of messages sent through 
the telephones at the London exchange reached the enormous number of 
40,000 daily. 


Morse, who invented the telegraph, and Bell, the inventor of 
the telephone, both had deaf-mute wives. Little comment is necessary; 
but just see what a man can do when everything is quiet. 


THE LIGHTHOUSE BOARD has leased the property at Hallett's 
Point, Hell Gate, New York harbor, selected as a site for the new electric 
light tower, the erection of which will soon be commenced. 


—— THE CONNECTICUT LEGISLATURE is considering a bill compel- 
ling telegraph companies to keep their offices, in towns of 6,000 inhabi- 
tants, open all night, and to furnish messengers at all times. 


THE Journal Télégraphique аи Bureau Central de Berne, sum- 
marizing the principal lacunz in the universal system of telegraphy, notes 
as one, the construction of a line to Iceland, for recording the principal 
atmospherical events observed in the polar regions. 


—— THE Providence Journal congratulates its city on doing, for its 
size, more halloing than any city in the world. There is a telephone 
subscriber to every 72 persons, while it is one to every 253 in Boston, to 
every 400 in New York, to every 471 in Paris, and to every 2,563 in 
London. 


—— IN THE REPORT of the Mass. Railroad Commissioners, issued 
last week, much attention is devoted to the use of electric signals on the 
roads which are provided with them, and their general use is strongly 
recommended. This is as strong as they can state the demand, as the 
powers of the board are only advisory. 


——— WHEN IRON IS MAGNETIZED the re-arrangement of the mole- 
cules, due to magnetization, produces a slight noise. In some experi- 
ments, with an alternating current dynamo, the continuous reversals of 
magnetic polarity in the iron core of an electro-magnet, produced a 
crackling noise, similar to the bending of a bar of block tin. 


—— IN ARRANGING electric lighting circuits for interior use, especi- 
ally mills and industrial establishments, care should be taken to arrange 
the lamps in the darker portions of the buildings, and those lamps in the 
better lighted places, on different circuits ; so, that on dark days, and 
mornings and afternoons, one dynamo can be used at its best advantage. 


— — HERE IS A HINT for telephone operators. A paper has been 
circulated in Keene, N. H., with the following heading: We, the under- 
signed, in consideration of the kind and patient cheerfulness of Miss ——, 
shown at all times to all by the tone of her voice, do cheerfully pay the 
sums," etc. It was crowded with signatures, representing a handsome 
sum of money in the aggregate. 


THE FRENCH GAS COMPANIES have instituted at their common 
expense, a laboratory for testing the several inventions reported in electric 
lighting, and proving whether they are valuable or not. After alluding 
to this foundation, and the much spoken of experiments tried at the 
French Great Northern Railway Station, a French scientific periodical 
says: Better to have a wise enemy than an imprudent friend.“ 


САРТ. F. V. GREENE, United States Engineer Corps, has been 
instructed by the commissioners to visit New York, Philadelphia and 
Boston, and examine the devices used in those cities for underground 
electric light, telephone, and telegraph wires, with a view to decide upon 
the proper course to be pursued by the local authorities. 


A COMMEMORATIVE STONE has been placed on the house, No. 
17, in Via Dei Prefetti, Rome, to Morse, the telegraphist. The inscrip- 
tion is as follows, translated into English:—'' Samuel Finkez Breese 
Morse inhabited this house from 20th February, 1830, to January, 1831. 
inventor of the writing electro-magnetic telegraph. He was born at 
Charlestown, 27th April, 1791; died at New York 2d April, 1872.” 
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--- MAyor HARRISON, of Chicago, is engaged іп a war upon tele- 
graph poles, which have been prohibited by the city council within the cor- 
poration limits. By his recent order, the Mutual Union, Board of Trade, 
and Chicago and Milwaukee wires were cut near the city limits. Thetime 
in which the Mutual Union could maintain poles in the city expired on 
March 1. The Western Union limitation will be reached about two 
months hence. | 


——— A BUILDING for the Western Union Telegraph Co , in course of 
erection at Buffalo, has supports for 1,100 wires upon the roof. Tocarry 
these wires into the various rooms of the building, 150,000 holes will have 
to be bored three-eighths of an inch in diameter, and most of them through 
wood four inches thick. This is equal to one continuous hole 600,000 
inches, or over nine miles long. A separate job for boring this nine mile hole 
has been let. 


Mr. J. N. GEORGE, of the late firm of Stearns & George, elec- 
tricians, and also, formerly manager of the Telephone Despatch Co., has 
lately established an agency for the introduction of the Fuller Electrical 
Co.’s light into the States of Maine and New Hampshire, his headquar- 
ters being at No. 37 Pearl Street, Boston. Mr George brings to his new 
work a thorough and practical knowledge of electricity—the result of a 
long business experience in this field of science. 


—— SOME ENGLISH UNDERGRADUATES who had been in labor with 
a new practical joke, at length brought it forth and christened it the 
telegraph joke. At half hour intervals, throughout the night, they tele- 
graphed to a friend in Jersey, asking after his health and -how he liked 
existence in Jersey. This was, no doubt, very amusing to the jokers, but 
the luckless “ jokee did not enjoy it all; for his father, who couldn't get 
a wink of sleep, disinherited him on the spot, declaring that only a bad 
son would have such a pack of fools for his friends. 


—— AMONG THE TELEPHONE stories floating about, is the following : 
An old man would not believe he could hear his wife talk a distance of five 
miles by telephone. His better half was in a country store several miles 
away, where there was a telephone, and the skeptic was also іп a place 
where there was a similar instrument, and on being told how to operate it, 
he walked boldly up and shouted : ‘‘ Hello, Sarah!“ At that instant light- 
ning struck the telephone wire and knocked the man down, and as he 
scrambled to his feet, he excitedly cried, ‘‘ That's Sarah, every time!“ 


A GENTLEMAN in Danielsonville, Connecticut, whose favorite 
dog enjoys following his carriage, by accident left the animal some miles 
from home. The people recognizing the dog, shut him in the house 
over night. The next morning a voice asked, through the telephone: 
„Have you lost a dog?" Ves; where is he?" Voice: Call him." 
He did so. The telephone was put near the dog, when he recognized 
his master’s voice, and, in his dog way, manifested joy, licking the instru- 
ment and jumping about, eager to answer the call. 


THE Chicago Times says, that a remarkable electrical phenome- 
non manifested itself, on the line of the Union Pacific Railway, recently, 
between North Platte and Sidney, Neb. The influence, however, was felt 
perceptibly beyond those points. The rails were surcharged with a cur- 
rent of electricity, moving from west to east to so high a degree that hand 
cars standing on the track were impelled at a fair rate of speed by it. 
One hand car at Brule got away from the section men next east. The in- 
fluence of the current was felt by many persons along the track, and no 
little excitement prevailed during its continuance. 


—— AN INCANDESCENT LAMP was recently made which contained an 
imperfection, which consisted of a small copper wire connecting the two 
poles When the lamp was put in use, this copper was volatilized and 
condensed, on the interior of the glass globe Ordinarily it appears to be 
a highly burnished copper knob, worthy of a place at the head of adrum- 
major's baton, but, on placing the lamp before a strong light, the copper 
is so thin, that objects can be distinguished beyond the lamp; in this man- 
ner the copper appears of a greenish hue. This deposit is noticeably 
thinner in the plane of the carbon filament, the lines are so sharply 
defined as to resemble a shadow. 


---- A PENNSYLVANIA COURT has decided that the transfer of the 
credits and debits of accounts by telephone is as valid as that by word of 
mouth, in which there is no actual evidence in writing of the trans- 
action. 


—— WHEN THE EMPEROR WILLIAM'S brother died the sudden ces- 
sation of all court festivities had a seriously ill effect upon the health of 
His Majesty, as he requires constant pleasurable excitement to counteract 
the strain of state duties, The court doctors and other attendants were 
driven to their wits' end to find some amusement for him that would be 
in accordance with etiquette. At last they hit upon the idea of getting 
up a series of scientific lectures The first discourse was by Dr. Werner 
Siemens, on the electric elevated railroad, which he intends to build in 
Berlin. The Emperor and his family attended, and showed great inter- 
est in the lecture, and the end aimed at by the doctors was thus fully 
reached. | 


A WASHINGTON despatch to the Post, March 22d, states: R. G. 
Dun, President of the Overland Telephone Company, is here. He says 
the company are at present only experimenting, but so far the experi- 
ments have been satisfactory. Every test imaginable has been applied, 
and the company, as well as electricians, are highly gratified with the re- 
sult. Mr. Dun Said that the company do not intend to build lines of 
their own, but will hire the privilege of using their invention and the in- 
struments to telegraph companies. He says that one of the wires of the 
Baltimore and Ohio Company has been secured to test further the inven- 
tion between this city and New York, and within a few days, probably 
this week, the two cities will be in telephonic communication, 

Myron L. Baxter, the inventor, was found at his desk in the Surgeon- 
General's office. He says that he has not yet finished the experiments of 
long distance talking, but he has a wire running from his laboratory for a 
distance of five miles, and he says that over this wire he can hear a whis- 
per spoken at a distance of seventeen feet from the transmitter. The 
great difference between the Blake transmitter and his invention, Mr. 
Baxter says, lies in the fact, that while there is no doubt that the Blake in- 
strument could be so adjusted as to admit of a whisper, spoken several 
feet distant, being heard over the entire line, if the speaker change his 
voice to a shout it would so agitate the diaphragm that nothing could be 
heard. With the Baxter transmitter, on the other hand, the tone of 
voice would not make any difference at the other end. Mr. Baxter says 
that he has experimented with electricity for twenty-five years. 


THE LONDON Electrician gives the following information with 
reference to the electric exhibition which it is proposed to hold in Vienna, 
this year It appears that his Imperial Highness the Crown Prince Arch- 
duke Rudolph, of Austria, has consented to become a patron of the ex- 
hibition, and takes great interest in it. His Majesty the Emperor, has, 
through Prince Hohenlohe, given an order to Carl Giani, for the produc- 
tion of a very handsome pavilion to be shown at the exhibition. It is in- 
tended to drape the interior of this pavilion with rich hangings and 
embroideries, and to light it up by means of different systems of electric 
lighting, so as to show the adaptability of the electric light for the 
purpose, and also to afford a means of comparison between various sys- 
tems. Тһе extent which the exhibition is likely to reach, may be estima- 
ted by the fact, that the motive power which will be required, has been 
fixed at 1,000 h.p. About 700 h.p. is intended to serve for lighting the 
exhibition buildings and grounds. The boilers and engines employed 
will, in the majority of cases, be of the fixedtype, although portable boilers 
and engines will not be excluded. All boilers and engines of whatever 
type, will be objects of exhibition. It has been proposed to arrange the 
boilers and steam engines as they would be if erected for permanent work, 
and so that they may be easily inspected by visitors. The machinery de- 
partment will thus offer a good opportunity to engineers of making 
valuable comparisons. Although such an arrangement will considerably 
add to the expenses, nevertheless, the commission has consented to sac- 
rifice a greater amount of money in order to secure an opportunity of 
general instruction, and thus hasten the solution of the important ques- 
tion—how to construct boilers and engines for electric lighting 


purposes. 
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 —— А LONDON COTEMPORARY says: M. Shulachenko, who managed 
the Russian military telegraph during the Kulja expedition, communicates 
to the Russian Physical Society, the following results of his experiments 
with Siemens’ telephones:—At a distance of 93 miles, music, singing and 
speaking were heard quite distinctly; at 130 miles, conversation was 
difficult—it was necessary to shout loudly, and those who received mess- 
ages had to display a great sensibility of ear; but it was possible to have 
conversation even at a distance of 212 miles. When six pairs of tele- 
phones were put side by side, having each its wire, and the wires not 
being connected with one another, the conversation on one of them was 
heard on all the others. When the connecting wire of one pair of tele- 
phones was broken, the conversation on this pair was heard on the next 
pair of telephones, the wire of which was in good state. 


—— INDUCTION COILS, Portable Batteries, and Electric Lights, was 
the subject of a recent paper read by Mr Charles J. Clark, before the 
Glasgow Philosophical Society The London £écctrician says, that he began 
by describing an apparatus he had invented for lighting gas by means of 
electricity. Hethen proceeded to show how, in the course of his investiga- 
tions, he had discovered that by the use of iron wire interlaid with cotton, 
he had succeeded in producing a perfect induction coil, greatly less in 
size and at little more than half the cost of the coil formerly in use He 
next showed how by using a similar coil, a small portable battery had been 
constructed, which could be uti:ized for many practical purposes, as, for 
example, in the ringing of bells, or the production of lights from small 
incandescent lamps. In illustration of the latter use, a gentleman, by whom 
the author of the paper was accompanied showed, an electric light burning, 
in his scarf pin, the electricity being supplied from a small battery carried 
in his waistcoat pocket. At the close of the paper, Sir William Thomson 
paid a high compliment to Mr. Clark for the industry and perseverance he 
had shown in perfecting his valuable inventions. The improvements he 
had made in portable batteries were of the greatest importance. He him- 
self had been experimenting for years in the same direction with exceed- 
ingly little result, and he had often wished for a small portable battery 
such as he now saw realized. Setting aside such applications of the incan- 
descent lamp as the placing of it in a gentleman's shirt pin, or in the hair 
and dresses of ladies for the amusement of the public, as by the fairies in 
Jolanthe, Mr. Clark had shown how it could be turned to important prac- 
tical uses. A railway traveler might, for example, have a lamp which 
would burn for an hour, which was as long as any one should read in such 
circumstances, and it would also be useful during the night or in the sick 
room, rendering unnecessary the objectionable practice of keeping gas on 
the peep, or of striking lucifer matches. In reply to a question, Mr. 
Clark said he understood that some explosions had taken place with the 
gas lighter, at the works of Mr. Crum. of Thornliebank. He had since, 
however, made such.modifications in the apparatus as would render ex- 
plosions in future impossible. Mr. Thomas Gray next read a paper on a 


new seismographic apparatus, to be used at Tokio, Japan, in recording |” 


the time of occurrence of, and the horizontal and vertical motion during 
an earthquake. 


BUSINESS NOTICES. 


CAUTION. 


Certain statements having been circulated in reference to the Dynamo- 
Electric machine, made by us, which we call the ARAGO RADIAL 
DISC DYNAMO, and claims set up to the right to manu- 
facture the same, independent of our control, we hereby inform all makers, 
5 and users of the above type of Dynamo machines, that we 

old certain underlying Patents on the same, and that no person or per- 
sons but ourselves have the power to grant licenses or rights to manufac- 
ture these Dynamo machines, and all parties are hereby cautioned against 
infringement of our Patents, by the manufacture or sale of the same. 

The sale and use of these machines in the New England States, is in 
the hands of the Economic Electric Co., Boston, Mass. 

For all other rights, address, | 


THE WHITE HOUSE MILLS, 
HOOSAC, N. Y. RoBB MACKIE, Sec'y. 


MECHANICAL ENGINEER, of twenty years’ experience in the 
A manufacture, construction and management of Maxim, stati 
and mining machinery, wishes to connect himself with the Electric Light- 
ing business, either in the manufacture or construction departments. 
References of the highest character given as to integrity, capacity, and 
ability. 

T Address MECHANIC, care of Electrician. 


BOOK NOTICES. 


ESSRS. BURKE, FRASER & CONNETT'S Quarterly Circular 
of information and advice about patents and inventions for March, 
published for the free use of their clients, contains valuable articles on 
Patents in Germany ”; Value of Germany as a Field for Invention 
‘* Governmental Policy in Patent Law ”; Bad Policy of Imposing High 
Fees on Inventors; How Patents Should be Granted "’; ““ Ignorance of 
Newspaper Writers About Patents," &c., &c, See advertisement in 
another column. 


ECUEIL DE QUELQUES MEMOIRES, by Dr. Donato Tom- 
masi. These papers were published in Cosmos-les Mondes. and 
refer for the most part to the chemical action of electricity. “ Relation 
between the electro-motive power of the pile, and the calorics of water 
decomposition ” and some short remarks on the electrolysis of water by 
carbon electrodes, form suggestive contributions to the great and,.as yet, 
almost unexplored field of electro-chemical science. Dr. Tommasi, who 
is a most distinguished chemist, has written extensively on this and 
kindred subjects, and there would seem good reasons for believing that 
much that is now involved in mystery, both in chemistry and elec- 
tricity, may be explained from such experiments. That there are great 
possibilities in this direction hardly admits of a doubt—in fact, our work- 
ing electricity is now generally furnished by chemical action. 


ROM the new edition of Messrs. Geo. P. Rowell & Co.'s AMERICAN 
NEWSPAPER ПІКЕСТОКҮ, which is now in press, it ap that 
the newspapers and periodicals of all kinds issued in the United States 
and Territories now reach the imposing total of 17,196. This is an in- 
crease of 585 in twelve months ‘Taking the States one by one, the 
newspaper growth in some is very considerable. The present total in 
New York State, for instance, is 1,399—a gain of 80 іп the year. 
The increase in Pennsylvania is 48. the existing number being 943. Ne- 
braska's total grew from 175 to 201, and Illinois from 800 to 004. A 
year ago Massachusetts had 420 papers; now the number is 438. In 
Texas the new papers outnumbered the suspensions by 8, and Ohio now 
has 738 papers instead of 692. The most remarkable change has occurred 
in the Territories, in which the daily papers have grown from 43 to 63, 
and the weeklies from 169 to 243—Dakota being the chief area of activity. 
The number of monthlies throughout the country grew from 976 to 1,034, 
while the dailies leaped from 996 to 1,062. The figures given above are 
exclusive of Canada, which a total of 606. It is interesting to 
note that the newly settled regions of the Canadian North-West are pro- 
ductive of newspapers as well as of wheat, for the number of journals 
issued in Manitoba was nearly doubled during the year. 


STORAGE BATTERIES. 


A Pamphlet on the charging of Accumulators; Acces- 
sory Apparatus ; Discharging Accumulators ; Installation of 
Accumulator; Various Appliances for Áccumulators ; and 
information on the use of N. de Kabath's Patent Electric 
Accumulators. Fully illustrated. Price 20 cents, post-paid. 


W. L. ALLISON, 
191 Fulton St., and Tribune Building, New York. 


STORAGE OF ELECTRICITY 


The latest and best work on this subject, $ 7.00. 


N. Y. BOOK EXCHANCE, 
Cor. 27th St. & Broadway. 
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= HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 
SHEET BRASS, BRASS WIRE, RODS anv TUBING, COPPER RIVETS anv BURS, 


Pure Lake Superior Copper Wire 
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Patent “К К” Insulated Copper and Iron Wire. 


The Iron is Specially adapted for Telephone Use. 


No. 49 CHAMBERS 8Т., 
NEW YORK. 


No. 506 COMMERCE Sr., 
PHILADELPHIA. 


No. 18 FEDERAL ST., 
BOSTON. 


Works a£ Waterbury, Conn. 


DICTIONARY OF ELECTRICITY, 


THE ELECTRICIAN’S HAND-BOOK OF REFERENCE: 
Including Recent Electrical and Technical Tens, and New Inventions in Electricity and Magnetism, 


By WM. L. ALLISON, Author of Allison’s Dictionary, and HENRY GREER, Electrician. 
Cloth, 12mo., 192 Pages, 96 Illustrations, Price $2.00. 


Contents alphabetically arranged, embracing the following descriptions, 
and intelligible definitions of Electrical Terms, about 2,000 in ай: 

AOCUMULATORS : Faure's, Kabath's, Planté, &c., Electric Alarms, Annunci- 
ators, Brakes, Clocks, &c.; BATTERIES : Callaud's, Cautery, Daniell's, De Pezzer's, 
Faure's, Planté's, Sutton's, &c., &c.; Storage of Electricity or Electric Energy; 
Electric Motivity, Cables, Coils, Commutators, Conductors, Dynamos, Lampe: 
Electric Lights, Candles, Railways, &c.; Microphones, Teiephones, Telegraphs; 
Slemen's Electric Furnace; Rules for Prevention of Fires, Accidents, &c. from 
Electric Lighting. It covers briefly, the whole range of Electric Science, its 
Application and Utilization. 


“ We consider it a most excellent and valuable publication. "—W^. J. SWIFT, 
Sec. Brush Electric Co., Cleveland, О. 


ge shee 585 ves the attention of the electrician as well as of all who аге 
interested in the p of electrical science, and desire to acquire an accurate 
knowledge ate electrical machines, terms, ideas, and opinions. It will certainly 
find universal recognition.— Der Techniker, N. Y. City. 


Contains definitions of a largo number of terms used in electrical science 
descriptions and illustrations of the more important recent forms of electri cal 


a € and other kindred matter of value as well to the general reader as 
to interested in the invention, manufacture, or use of electrical 
Scientífic American. 

M. L. ALL Tribune Building, N. Y.:—I have 
ісінде it very valuable.— Wa. B. CLEVELAND, Cleveland, 


apparatus and 5 — 
nu dictionary and 
hio. - 


Also, Allison's Webster's Counting-House Dictionary and Diction- 
ary of Electricity. Cloth, 12mo. 576 pp. 300 Illustrations. Price $8, post- 
paid. This is the most instructive and comprehensive dictionary, as well as the 
newest and best revision of Noah Webster's Counting-House Dictionary ever 
offered to the American People. It is besides the only Dictionary of Electric- 
ity, Electric Motors, Dynamos, Electric Lighting, Telephones, Telegraphy, etc. 


Aecumulators and Storage Batteries, including the latest Inventions 
and Appliances of Faure, Planté, Kabath, Brush, &c., fully explained and Illus- 
trated, together with Rules and Regulationg recommended for the Prevention of 
Fire Risks from Electric Lighting, by the Society of Telegraph Engineers and 
Electricians, London. Compiled by WX. L. ALLISON. 12mo., Paper, 50с. 


Remit by money order, draft or registered letter. All Electrical Publications sent post-paid on receipt of price. Send for Catalogues. 
Address, WM. L. ALLISON, 191 Fulton St., or Tribune Building, New York. 


G. W. HUBBELL, Pres. F. T. FEAREY, Sec. and Treas. 


IHE AMERICAN . 
Electric Storage Company. 


The patents and inventions owned by this company, includin 
those of NATHANIEL S. KEITH, cover the fundamenta 
r in the manufacture and use of what are known as 
Necondary or Storage Batteries, Accumulators, or 
Electric Reservoirs, and have priority over all others in the 
United States. 

Our Reservoirs were invented some years since, and then em- 
bodied all the essential features of the storage batteries or accum- 
kr eid of the present day. We are now contesting the question 

riority of елеш with Faure, Brush and others 
e offer for sale valuable territory rights in the 
United States. 

Responsible parties can make favorable arrangements with us 
at the present time; perhaps more 80 than when the work is more 
fully developed. 

Proper references should always accompany applications. 
Address all communications to 


The American Electric Storage Company, 


Burke, Fraser & Connett, 


SOLICITORS OF PATENTS, 


10 Spruce Street, New York. 


Careful and Thorough Work at Reasonable Prices. Personal 
attention of the firm to all business. 


ELECTRICAL INVENTIONS A SPECIALTY. 


Foreign Patents procured. Opinions given on questions of va- 
lidity and infringement. Our Quarterly Circular, ** Patents 


792 Broad St., Newark, N. J. on Inventions,” will be sent to any one desiring it. 
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PATENTS FOR FEBRUARY AND MARCH, 1883. Pied viti = F Mich. 


= 973,868 Lamp, Electric-arc. L. Piette and Е. Krizik, Pilsen, Austria-Hungary. 


* 


978,704 Lamp, Incandescent Electric. A. Bernstein, Boston, Mass. 
FEBRUARY 20th. 973,714 Magneto-electric Signaling Apparatus. T. A. Edison, Menlo Park, N. J. 
272,811 Electric-arc Light. J. A Wetmore, Concord, Mich. $74,083 Secondary Battery. C. F. Brush, Cleveland, Ohio. 
979,441 Electric Underground Conductor. R. M. Hunter, Philadelphia, Pa. 278,855 Secondary Battery. N.S. Keith, New York, N. Y. 
272,838 Electric Wires, System of Laying Subterranean Lines of. J. T. Good- | 278,810 Telegraph Printing. W. J. Burnside, Hilcot Court Road, Lower Norwood, 
fellow, Philadelphia, Pa. County of Surrey, England. 
272,792 Electrical Currents, Metallic Circuit for. S. D. Strohm, Philadelphia, Pa. | 273,728 Telegraphic Receiving Instrument. E. M. Hamilton, New York, N. Y. 
979,709 Blectro-magnetic Regulator. R. H. Tucker, East Orange, N. J. 974,075 Telephone Transmitter. R. D. Woodworth, Orange, М. J. 
272,659 Insulated Electric Conductor. A. A. Cowles, New York, N. Y. 
272,660 Insulated Electric Conductor. A. A. Cowles, New York, N. Y. MARCH 20th. 
272,464 Railway Signal, Electric. E. L. Orcutt, Somerville, Muss. 274,825 Clock, Electric. У. Himmer, New York, N. Y. 
272,889 Railway Signal and Switch System; Electric Interlocking. J. K. Knight. | 374,445 Clock Escapement, Electrie, A. W. Gray, New York, N. Y. 
New York, N. Y.; and W. H. Baker, Brooklyn, N. Y. 974,393 Clocks, Circuit Controller for Electric. V. Himmer, New York. N. Y. 


272,724 Ships and the Rate of Currents, Electric Log or Apparatus for Ascertain- | 374,33€ Clocks, Circuit Controller for Electric. V. Himmer, New York, N. Y. 
ing the Speed of. R. M. Lowne, East End, Finchiey, County of Mid- | 374,871 Electric Current Regulator. C. G. Perkins, Camden, N. J. 


dlesex, England. 974,150 Electric Currents, Cut-out for Dangerous. F. A. Swan, and C. B. Bos- 
272,771 Telegraph Cable. N. M. Rittenhouse, Baltimore, Md. worth, Boston, Mass. 
272,524 Telegraph Wire Coupling. G. Brott, Waterford, N. Y. 274,151 Electric Cut-out. F. A. Swan, and C. B. Bosworth, Boston, Mass. 
272,645 Telegraphe, Signaling Apparatus for District and Fire Alarm. T. A. | 274,101 Electric Motor. J. B. Atwater, Chicago, Ill. 

Casey, New York, N. Y. 274,218 Electrical Conductors, Underground Conduit for. H.R. Meyer, Liver- 
272,505 Telephone Exchanges, Alarm Signal Apparatus for. E. A. Wo.lk, Spring- pool, County of Lancaster, England. 

field, Mo. 274,290 Electrical Distribution, System of. T. A. Edison, Menlo Park, N. J. 


274,452 Galvanic Batteries, Circle Switch for. H. Lowe, Brooklyn, N. Y. 


MARCH 6th. 274,110 Galvanic Battery. F. De Lalande, Paris, France; and С. Chaperon, 


273,565 Car Brake, Electric. D. J. Macphersea, Sioux Felis, Dakota. Mines, D'Aloeno, Spain. 
273,684 Clock, Electric. D. F Sweet, Hastings, Mich. 274,181 Gas for Electric Lights, Apparatus for Substituting. P. B. Delany, New 
273,622 Door Opener, Electrical. A. T. Smith, New York, N. Y. York, N. Y. | 
278,291 Electric Force, Apparatus for Regulating the Transmi-sion of. M. Levy, | 274,206 Incandesceüts, Manufacture of. T. A. Edison, Menlo Park, N. J. 
Paris, France. 274,297 Lamp Cut.out, Electric J. H. Elfering, Chicago, III. 


273,487 Electric Machine Regulator, Dynamo. Т. A. Edison, Menlo Park, N. J. 274,908 Lamp, Electric. T. A. Edison, Menlo Park, N. J. 
273,488 Electric Machine Regulator, Dynamo. T. A. Kdison, Menlo Park, N. J. 274,370 Lamp, Electric-arc. C. G. Perkins, Camden, N. J. 
273,406 Electric Machines, Air Blast Attachment for Commutators of Dynamo. | 274,413 Lamp, Electric-arc. E. Thomson, New Britain, Conn. 


Is. Thomson, New Britain, Conn. 274,497 Lamp Holder, Incandescent. Е. Weston, Newark, М. J. 
278,259 Electric Wires, Binding Screw for. E.C. Coolidge, Boston, Mass. 274,295 Lamp, Incandescent Electric. T. A. Edison, Menlo Park, N. J. 
278,305 Electric Wires, Underground Conduit for. W. Plankinton, Milwaukee, | 274,204 Lamp, Incandescing Electric. T. A. Edison, Menlo Park, N. J. 
Wis. 274,212 Telegraph and Semaphone Signal. W. W. McLellan, Newcastle, New 
278,429 Electrical Conductor Coupling. P. R Allen, Southwark County of Surrey, Brunswick, Canada. 
England. 274,112 Telegraph Apparatus. G. D'Infreville, New Tork, N. Y. 
278,493 Electrical Generator Engines, Valve Gear for. T. A. Ediron, Menlo Park, | 274,800 Telegraph Printing. S. D. Field, New Tork, N. Y. 
N. J. 274,416 Telegraph Printing. H. Van Hoevenbergh, Elizabeth. N. J. 


2734 1 Electrical Generators, Regulator for Driving Engines of. T. A. Edison, | 274,417 Telegraphy, Dynamo. H. Van Hoevenbergh, Elizabeth, N. J. 
Menlo Park, N. J. ' 274,352 Telephone, Receiving. J. A. Maloney, Washington, D. C. 

278,829 Electrical Transmission of Power, Controlling the. E. Weston, Newark, | 274,858 Telephone Transmitter, Electric. J. А. Maloney, Washirgton, D. C. 
N. J. 274,246 Telephonic Transmitter. C. Ader, Paris, France. 

278,598 Electrode for Secondary Batteries. W. 8. Platt, Waterbury, Conn. 

278,598 Insulated Electrical Conductor. W. R. Patterson, Chicago, III. 

973,592 Insulating Substances, Filling Tele h Cables with. W. R. Pattereon, 

Chicago, Il. UON BUSINESS ADDRESSES. 
278,386 Lamp, Electric-arc. G. D. Allen, Brooklyn, М. Y. 
278,554 Lamp, Incandescent Electric. H. Lea, Birmingham, County of Warwick, 


England. Bahr & Zahn, Manufacturers of Electrical and Telegraph Instruments 
973,485 Lamp, Incandescing Electric. T. A. Edison, Menlo Park, N. J. Battery Supplies, 108 Liberty Street, New York. 


278,486 Lamp, Incandescing Electric. T. A. Edison, Menlo Park, N. J. Bradford, C., Solicitor of American and Foreign Patents; Office, Rooms 


973,966 Lamp, Incandescing Electric. J. S. Kelso, Jr., Stamford, Conn. ; А 
978,494 Railway, Electrical. Т. А. Edison, Menlo Park, N. J. 1. шыма ыы айыда айдын 


278,377 Railway Signal, Electric. C. J. Means, Boston, Mass. 


273,490 Railway System, Electro-magnetic. T. A. Edison, Menlo Park, N. J. Burnap, W. H., Davis & Kidder's Electric Machines, 259 West 27th Street, 

x73,489 Railway Turn-table, Electric. T. A. Edison, Menlo Park, N. J. New York. 

278,492 Secondary Battery. Т. A. Edison, Menlo Park, М. J. Dow, George Q., Telegraph and Telephone Poles; Pins and Brackets, 

278,374 Telegraph, Fire and District. T. D. Lockwood, Malden, Mass. painted and plain, North Epping, N. H. 

273,204 Telegraph Sounder. W. E. Davis, Jersey City, N. J. Edson’s Speed & Pressure Recording & Alarm Gauges, for Steam Dynamo- 

273,563 Visual Indicator, Electrical. J. W. Mackenzie, New York, N. Y. machines, indispensable for safety & economy, office 91 Liberty St., N.Y. 
MARCH 13th. Fairman, James F., Telephone, Telegraph, and Electric Light Supplies. 

274,023 Car Brake, Electro-magnetic. H. 8. Park, Henderson, Ky. and apparatus, Inventor's Institute, Cooper Union, New York City. 

273,789 Electric Battery. Р. Jablochkoff, Paris, France. Pearce & Jones, Telegraph and Electrical Instruments and Supplies. 

974,074 Electric Testing Apparatus. C. J. Н. Woodbury, Lynn, Mass. 64 &66 John Btreet, New York. 

273,850 Electrical Conductors, Junction Box and Connection for. J. Kruesi, Pride, Fraleigh & Kyle, Telegraph and Telephone Line Constructors, 

Brooklyn, N. Y. | 23 & 25 Dey St., N. Y. 
273,823 Electrical Distribution, System of Underground Condactors for. T. A. Wenzel, A. G., Electro-plater—Gold, Silver, Nickel, Copper, Brass, &c., 
Edison, Menlo Park, N. J. | 43 Centre Street, New York. 


POPULAR SCIENCE. 


The Humboldt Library of Popular Science contains such stand- | ‘‘ The Origin of Nations,” by Prof. RAWLINSON. 


ard works as „The Naturalist the Ri Am » | : In 2 
' The Wonders of the Heavens,” by FLAMMARION, (illustrated.) 1e Naturalist on the River azons,” by H. W. BATES. ( 
* Man's Place in Nature," by HUXLEY, (illustrated). | 


parts). 
5. қ * Town Geology," by Canon KINGSLEY; 
“ Scientific Sophisms” (anti-Darwinian)by Rev. DR. WAINWRIGHT. о gy, by and many others. 


“Тһе Data of Ethics," by HERBERT SPENCER. PRICE 15 CENTS EACH NUMBER. 
* Oriental Religions," by Rev. Dr. CAIRD. Write for & Catalogue, or ло 15 cents postage stamps for a 
* Forms of Water,” by TYNDALL, (illustrated). асо 


J. FITZGERALD & 00., Publishers, 90 Lafayette Place, New York. 
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* CHARLES WILLIAMS, Jr. 
ESTABLISHED 18562 


Manufacturer of 


TELEPHONIC, TELEGRAPHIC, 


ELEOTRIOAL INSTRUMENTS, 
Electric Bells, Galvanic Batteries, Wire, 


MAGNETS, &c. 
Wholesale and Retail Dealer in 


TELEGRAPH & TELEPHONE LINE MATERIALS 


OF EVERY DESCRIPTION. 
109 and 118 COURT STREET, 


BOSTON, Mass. 


---- = = — — — — 


»EQUITABLE- 


LIFE ASSURANCE SOCIETY. 


OF THE UNITED STATES. 
No. 120 BROADWAY, New York. 


Cash Assets, - = $45,000,000.00 
Cash Income, over 10,000,000.00 |- 
Cash Surplus, - 10,000,000.00 


New Assurance in 1881, 46,189,096.00 
(The Largest Business in the World.) 
Outstanding Assurance, 
$200,679,019.00 
Total amount paid policy- 
holders since the organi- 
zation of the Society, 
$61,912,031.00 


The policies written by THe EQUITABLE are short 
simple and easily understood. They become 


INCONTESTABLE 


after three years from their issue, and such incontestable 
policies are payable immediately upon receipt, at the 
Society’s office in New York of satisfactory proofs of 
death, and without the usual delay of sixty or ninety days. 

The Society has not a single contested claim on its 
books. 

For the facts explaining the success of this Society, and 
the results of maturing Tontine Savings Fund Policies, 
apply to the officers and agents. 


H. B. HYDE, President. 


JAMES W. ALEXANDER, Vice-Pres. 
SAMUEL BORROWE. 2d Vice-Pres. 
WILLIAM ALEXANDER, Secretary. 


E. W. SCOTT, Supt. of Agencies. 
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T. H. RHODES’ PATENTS 


eng шо; Доу? 03110047 


бо. 2 37 BARCLAY STREET, 
New York. 


1575 e MTA saa | 
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LFRED F. MOORE, 


Manufacturer of 


INSULATED WIRE 


Electric Light, ) 
WIRE. 


AL 


Telephone, 
Telegraph, 


OFFICE, ANNUNCIATOR, AND MAGNET WIRE. 
Flexible Cordage, &o., с. 
200 & 202 N. THIRD ST., - Philadelphia. 


E Eu 
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| Copies P Line | 
ІШ «Engravings, Ш 
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í drawings, 
„Wood Cuts, 
ОЦ Maps, Plans, 
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Price $3.15, complete with 


Battery, Book of Instruc- 
tion, Wire, Chemicals, and 
all necessary materials for 
operating. 
“Morse” Instrument alone, 
wi.hont battery, - - $3.00 
„Morse Instrument without 
ba:tery, and wound with 
fine wire for lines of one 
to fifteen miles, - - 3.75 
Cell of battery complete, 65 
Morse“ Learners’ Instru- 
me n and battery, ` 
y mail - - - 


asro 


! 
= ~ 5 
= am PT 
= - “4 — Т | ға E - 
TC (— > a | % — 7 і | 
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gent 3.50 
( Battery cannot be gent by mail.) 


= == ~ 


The = 


Morse" Learners’ Instrument 
22 THE B E BES? a — 


66 ag 
is a етт size, well made, complete MORSE 
The Morse" icr APPARATUS, of the latest and 
best form for learners, including handsome Giant Sounder and Curved Key 
and a large Cell of the best Gravity Battery, latest form. ы 


It is the best working set of Learners’ Instruments for short or long lines, from a 
few feet up to twenty miles in length, yet offered. 


You are Sure of getting the BEST THAT IS MADE if you select the “MORSE.” 


sent C. O. D. to all points if one-third of the amount of the bill is sent with the order. Remit b 
Draft, Postal Money Order, or Registered Letter. Favorable arrangements made with Agents ev EY WES. > ы 


ЫР” We will in every case refund any remittance made us for these ds, if th 
to be ES entirely satisfactory. г NT A 


J. H. Bunnell & Co., 112 Liberty St. New York. 


— THE— THE NOTEMAN 


Coe Brass Manufacturing Co. Rotary Engine and Pump Co, 


TORRINCTON, Conn. u. 8. А.) 
Manufacturers of TOLEDO, OHIO. 
SHEET BRASS, COPPER, AND GERMAN SILVER. 


* Brass, Copper, and German Silver Wire and Rods. * 


Zinc Rods for Battery Purposes 


PURE COPPER WIRE made from BEST LAKE 
SUPERIOR COPPER, Conductivity Guaranteed. 


Blanks and Shells Made to Order from Brass, Copper, or German Silver. 


THE 


The Only Telephone 
5” > L (x I N 35 Having the right to 
TELEPHONE, Ё кезе 
FOR PRIVATE LINES. [| TUBULAR +STEM 


«Made Wholly of Metal. 


Nickel Plated and 
Highly Polished. | 

Acknowledged by all to 
be the Neatest and Best 


Working Mechanical 
Telephone ever intro- 


on Rear Plate, 
Making it Self-Support- 


ing, requiring no screw or 
bracket to hold it in place. 


Beware of Imitations ! 


Address, for Descriptive 


duced. | Circular, The Engine for Electric Light Generators. 
Price $5 Per Jet 42 | Elgin Telephone 00., Noiseless, light running, high speed, uniform motion. 
„зору 400 быб Wire No. 2 Main St. | Five to twenty horse-power. 


putting up. ELGIN, Kane Co., Il, U, S.A. | Especially adapted to private plants, where space is limited. 
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Ў THE LAW | BATTERY 


In every respect, beyond any question whatever. 


SUPPLANTING ALL OTHERS. 


ий! 


= With its introduction, Battery Trouble and Battery Expense | \ JE 


Single Cells, 


MANUFACTURED AND SOLD BY THE 


become things of the past. Now almost universally used 
by the Telephone Exchanges of the whole country. 


SEND FOR CIRCULAR AND SCHEDULE OF PRICES. 


m" Only $1. 25. = TM 


LECLANCHÉ BATTERY. 


(PATENTED.) 


—THE— 


GREAT TELEPHONE BATTERY, 


THE REALIZATION OF 


SIMPLICITY AND EFFICIENCY 
In Electric Open Circuit Batteries. 


Free from acid. Emits no odor. Does not get out of order. Lasts without renewal from six months to 
several years, according to use. 
ADOPTED AND USED BY 


all the Telephone Companies and Exchanges in the United States. 
The Prism Battery is more easily and cheaply cleaned and renewed than any other battery. Beware of 


INFRINGEMENTS AND WORTHLESS IMITATIONS. 
Every genuine Leclanche Battery has the words Pile-Leclanche stamped on the carbon 


head, — and үзе All others are spurious. 
“ Prism and Porous Cell Batteries for sale in any quantity. Zinc and Sal Ammoniac of superior quality 


THE LECLANCHE BATTERY CO,, 
OR 149 West 18th Street, New York, 


L. G. TILLOTSON & CO., General Agents, 
5 & 7 Dey Street, New York. 


. v ^ 
/ 2 қ | 0 
| | | 4 * ! M | 
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For Illustrated Catalogue, Address: 


DR. JEROME KIDDER’S 


ELECTRO-MEDICAL APPARATUS 


ARE THE BEST, as verified ру the Many Awards they Have Received, as well as the CONTINUED 
TESTIMONIAL 5 FROM LEADING SCIENTIFIC PRACTITIONERS. 


They are covered by letters-patent for improvements rendering them eupenor to all others, acknowledged by 
awards of First Premium at Centennial; Also, First Premium b American Ingtitute, from 
1872 to 1882 inclusive; Two Silver Medals at Cincinnati Industrial Exposition, in the Fall of 1881 
and 1832, the highest awards given. Also, Silver Medal at Charleston, (S. C.) position, Fall of 
1882. GOLD DAL was awarded by American Institute in 1875, to distinguish the Apparatus as of 
the First Order of Importance :— 

Dr. JEROME KIDDER’S IMPROVED No. 1. Physician's Office Electro-Medical Apparatus. 

IMPROVED No. Z. Physician's Visiting Machine, with turn-down Helix. 

IMPROVED No. 3. Physician's Visiting Machine (another form). 

IMPROVED No. 4. Office and Family Machine. 

IMPROVED No. 5. Tip Battery, Ten-Current Machine (see cut), a most 
perfect and convenient apparatus, the invention of Dr. Kidder. 


WE ALBO MAKE AND KEEP ON HAND 
—-8 SUPERIOR CALVANIC CELL BATTERIES, $——— 
From Six to Thirty-six Cells. 
Also, Combined Galvanio and Ғагайаіс Apparatus; and an 
Improved Pocket Induction Apparatus. 


Jerome Kidder Manufacturing Co, 820 Broadway, N. Y. 
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(Pat. іп U. S. and Canada.) HOLLCOMP'S NEW 
eS ee М ДТ 

EL ECT RO-Mo TOR. E 
Lo | i 


Suitable for any work where small 
S namely, for revolv- 

ng Geissler Tubes, Turn Tables, 
Mechanical Figures, etc. Is worth 
having as à novelty. 


Price complete, with D 00 
| ШІНШІ aoe Battery, etc., - А 
Er ° 1 | ШЕ | ІНІН) | Send for Catalogue. 
. — a NN 
IF. FLEISCHMANN, саясы 
| AE TM E 4 — — — niles. Price, $19 per set. 
BAISSA Manufacturer of Electrical Apparatus Used with Galv. Steel Cable Wire, price Sets. 


— == @ | "E 77 Illustrated circulars and testimonials sent 
— — — E @ , i Tees I > oe 27 South {Oth St., per roc (Mention Тик ELECTRICIAN.) 


| — PHILADELPHIA, РА. | Rolloemb & Co., Atwater Building, Cleveland, 0. 
P osphor-Bronze Telephone Wire. F E KINSMAN & CO, 


The STRONGEST, TOUGHEST. and BEST for line wires of Electric and 145 Broadway—86 Liberty Street, 
Aconstic Telephones. Will not STRETCH nor RUST. RESISTS SMOKE. . NEW YORK. 
ACIDS and DAMPNESS. TENACITY more than FOUH times its weight 
pe 


emde е Telephone, Telegraph and Electric Light 


CALCULATED 
алан DIAMETER | poroa Penisia RESISTANCE | SUPPLIES. 


| JJ р а de ee eet, БЕВ МЫ: DEALERS IN ELECTRICAL GOODS. 
ae э» La. 2 16 .065 in. About 66 lbs, About 210 Ibe. 50 Ohms. Inventors’ and Manufacturers’ Agents. 
E 53 220 68 * 
8 [T1 


ЕЛГЕН ERE | Bb oue 40 “ eee Ои 165 “ А 90 s А Y L 
PHOSPHOR-BRONZE RODS, SPRING METAL AND WIRE, superior to German silver or R 0 A 


brass for Electrical Apparatus. Already extensively used throughout the country. Address 


+> TELEPHONES 


For Private Lines. 


The Latest anå Best. 
These new im:trements r 
recent and tmportaat lsprere. 
menta. They excel in clear- 
ness and volumeof Tone. 
The only durable and reliable 
substitute for the Electric Tei 
pions Highly commended by 


hikin 


АП ДЕ 
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(FIR 
; 
THE PHOSPHOR-BRONZE SMELTING CO. (Limited, |" V.SURANCE COA F, 
512 ARCH STREET, PHILADELPHIA, PA. Ог Liverpool: England, 
Owners of the U. S. Phosphor-Bronze Patents. Sole Manufacturers of r Bronze in the Unite Stat ee. Established 1846. 
Head Office Metropolitan District: 
n t pae 4i & 43 WALL STREET, New York. 
| ADAM NORRIE, BENJ. B. SHERMAN, 
(Trade Mark.) ROYAL PHELPS. ` 
E. F. BEDD ALL. Manager. 
=== THE BEST INSULATOR KN OWN. |WM. W. HENSHAW, As't Manager. 
DOPTED by all the leading Electric Light Companies, and manufacturers of C ARBON POINTS 
Electrical Machines in the United States, as a substitute for hard rubber, being ow es 
a far better non-conductor, more durable, and costing less than half as much. : FOR: 
c -| Electric Lamps and Plates for Batteries. 
COURTENAY & TRULL, ===. 
P. О. Box 2905. | No. 17 Dey St., New York. We make a superior carbon for electric 


ы lamps; straight, burning with a clear white 
light, and of the greatest possible durability. 


Our Battery Plates are the best 


nanoLlecine}lachines, 27 (тестен 


2 — — Titeh Vg, | Ma 55. gn. FOR CATALOGUE. Cleveland, Ohio. 


ARG AND INCANDESCENT LIGHT. | AMERICAN ELECTRICAL WORKS 


THE 
MANUFACTURERS OF PATENT FINISHED 


United States Illuminating 00. INSULATED TELEGRAPH WIRE 


90 Chambers St., New York. 


Sole Grantee of all Patents and Rights TELEPHONE AND ELECTRIC CORDAGE, 


owned by ELECTRI | 
THE UNITED STATES ELECTRIC LIGHTING 00, ——— a: а л тен p 


for the City of New York and vicinity. Burglar Alarm and Annunciator Wire, Lead Encased Wire, Anti- 
Induction, Aerial and Underground Cables, etc. 


The Machines and Lamps manufactured for this Com are under OFF 
patents of Maxim, Weston, Farmer and others, and шаманы. 
comprise all the latest improvements in Electric Lighting. 


67 ИП 
EUCENE Т. LYNCH, STEWART STREET, Providence, R. | 


President. | EUGENE F. PHILLIPS, Pres. W. H. SAWYER, Sec'y and Electrician. 
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SHORT-HAND WRITING —— 
e ыу taught by LIVER РОО L y L N TREET 
ая ap J. H. LONGS 
Firstc md stenographers. ПО М D СЭ N A N D (т LO B E Manufacturer of 


„ furnished railro cials 
without charge for my 
d services. Correspondence 
ES solicited, Caligraphs sold. 
Special inducements of- 
ES fered 2 ао апа rail- 
— road ers, Send for 
— - COLLEGE REPORTER 
and indicis —— to W. G. CHAFFEE, 
Oswego, N. Y 


CHARLES L. BL Y, 


(Successor to STEARNS & GEORGE,) 


Telegraph and Telephone Line Contractor, 


Manufacturer and Dealer in 
Electrical Instruments and Supplies, саг Alarms 
Electric Bells, Annunciators, Watch-C Clocks, 
and Electric Gas Lighting, 


INSURANCE CO. 


| WirLiAM & Pine Srs., New Y York 


WILLIAM LANC, 


| Manufacturer of 
METAL GOODS, 
Trimmings for Electric Work a Specialty, 


Cor. So. 6th & First Streets, 
BROOKLYN, E. D. 


Telegraph Instruments, 


—; AND — 


ELECTRICAL APPARATUS 


Of Every Description. 


No. 9 BARCLAY ST, 


New York. 


| 


37 1 PEARL ETUS Баса ырен Mass. d | 7 ас 
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ELECTRIC LIGHT ON THE BROOKL YN 
BRIDGE. | 


HE most noteworthy of the recent electric light installa- 
tions is the plant erected by the United States 
Illuminating Company, of this city, for lighting the Brooklyn 
Bridge and its approaches. The intense interest of the 
public in everything connected with the great bridge, and 
the very conspicuous position in which the lights are placed, 
will probably attract more attention to this plant than to 
any other which has been put in operation for a long time. 
It is a striking commentary on the progress made in 
electric lighting, that when the bridge was commenced no 
one would have thought of lighting it by electricity when 
completed, except as a remote possibility not worthy of 
serious consideration, but when the time came for awarding 
the contract no other light was seriously considered. As 
will be remembered this contract was the subject of ex- 
tremely spirited competition between all the principal 
electric light companies, and was finally awarded by a com- 
mittee of the board of trustees, after an unusually careful 
investigation of the whole subject. The following extract 
from the official report of the committee is of interest, as 
giving the principal considerations by which the committee 
was influenced in making its decision. 


The proposal of the Edison Company involved the use of incandes- 
cent lights, and was not favorably considered, as it appeared to the com- 
mittee that greater economy of power and more perfect general illumina- 
tion could be obtained, in lighting large spaces, such as the roadways of 
the bridge, by the use of powerful arc lights. 

Ol the different arc systems represented, the Weston system, used 
by the United States Company, and the Brush system, used by the Brush 
Swan Company, seem to present greater advantages than the others. 
Both of these systems are well-known and have for a long time been in 
successful and very extensive use throughout the country, and the com- 
panies which are introducing them are doing a large business and have 
had great experience in carrying out installations similar to that desired 
for the bridge. і 

`* While there seems to be little room for choice between the two sys- 
tems in regard to reliability of the apparatus for continuous use, the 
Weston system appears, from the facts presented to the committee, 
Superior to the Brush in other respects, and especially in economy of 
power, and in safety. 

The engineers of the bridge have carefully examined the Weston 
apparatus, and are of the opinion that it is admirably designed and well- 
constructed, and the large number of lights of this system which they 
have observed in operation in New York city appear to be working in a 
very satisfactory manner. 

| It appears that tests and measurements which have been made of 
different dynamo machines, with reference to economy of power, and 
especially those conducted by the committee, appointed for that purpose, 
at the Paris Electrical Exposition, show a considerably higher efficiency 
for the Weston dynamo than for the Brush, or for any of the others 


which have been brought into competition with it ; and it is stated by the 
representatives of the United States Company that important improve- 
ments have been made in the Weston machine since these tests were made, 
which makes its superiority in this respect still greater. 

“ As the expense of supplying power to operate the lights is to be 
borne by the bridge corporation, and will be continuous, any considerable 
reduction in the amount of power required appears to be a very material 
consideration. 

In view of the numerous reports of fatal accidents occasioned by 
persons coming accidentally into contact with the wires of electric lighting 
circuits in which a current of very high tension is employed, the com- 
mittee inquired very carefully into the relative safety of the different sys- 
tems submitted, and, from the facts elicited, is convinced that the advan- 
tages of the Weston system in this respect are very marked. The Weston 
lamp is constructed to work with a very short arc or separation between 
the carbon points (the length of the Weston arc being about yy of an 
inch, while the arc employed in the other systems is from y, to } of an 
inch in length), and the tension of the current required for working a given 
number of lamps in the same circuit in the Weston system is correspond- 
ingly low. The Weston current is also continuous and uniform, while in 
some of the other systems — notably in the Brush—the current is pulsating 
in its character; and all writers on the subject appear to agree that a pul- 
sating current is much more dangerous than a continuous one of the same 
tension. 

“ As the bridge is to constitute a great public thoroughfare, and any 
defect of insulation or accidental displacement of the wires might bring 
the iron work of the structure into the circuit, it seemed to the committee 
in the highest degree objectionable to permit the use of such a current as 
would be capable of doing deadly harm. A current of very high tension, 
especially when it is pulsating in its character, appears to be capable of . 
producing injurious, and even fatal shocks, while with a continuous-cur- 
rent of comparatively low tension, such as is used in the Weston system, 
such danger is not to be apprehended.” 

Judging from the character of the work done, the decis- 
ion of the committee, in awarding the contract to the Uni- 
ted States Company, seems to be fully justified, as all the 
details of the installation have been carried out in the most 
careful manner, and the results obtained are extremely 


satisfactory. 

Our illustrations give a good idea of the general effect 
produced by the lights, and some of the more interesting 
details of the plant. 

There are in all, seventy arc lamps of the Weston double 
carbon type, arranged in two circuits of thirty-five lamps 
each. Of these, fourteen are placed on the main span, fifty 
on the approaches, and the remainder in the stations at each 
end, and in the engine house. The two circuits are entirely 
independent of each other, and are so arranged as to take 
in alternate lamps entirely around the bridge. This is well 
shown in the diagram of circuits given in the cuts. As the 
bridge, with its approaches, is more than a mile in length, 
the two circuits comprise more than four miles of line wire. 
Each circuit is worked by two twenty-light Weston dynamos, 
coupled in tension, and driven by an independent Corliss 
engine, of the Watts-Campbell type. Considerable margin 
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has been provided both in dynamos and steam plant, in 
view of a probable increase in the number of lights. The 
dynamos and engines are placed in the main engine house, 
on the Brooklyn side, and arranged as shown in the cut. 
As the structure of the bridge is mainly of iron, unusual 
difficulties have been encountered in regard to insulation ; 
but these have been surmounted in a very satisfactory man- 
ner, and the arrangement and erection of the circuits is es- 
pecially to be commended. The wire used for the mains is 
insulated by a thick coating of kerite, wound with kerite 
tape, and the whole enclosed in a stout sheathing of braided 
cotton. For the main part of the bridge and approaches, 
the wires are carried along on the face of the trusses, over 
the railway tracks, and secured at intervals of a few feet 
by passing through cleats of wood boiled in paraffine, 


which are bolted to the iron work. Where the 
wires pass around the buttresses at the ends of 
the approaches, or are brought within reach of 


either the foot walk or drive way, they are brought 
together, wrapped with a thick covering of kerite tape and 
enclosed in an iron gas pipe. The wires which are along- 
side of each other are of different circuits, the out and 
return wires of each circuit being on opposite sides of the 
bridge. The lamp posts are mounted on the top of the 
trusses and the wires are taken off inside of the posts to the 
lamps, as shown in the cuts. 

As the alternate lamps are entirely independent of each 
other, in regard both to circuits, and to dynamos and engines, 
the chance of any accidental stoppage of all the lights 
seems very remote; but in order to provide every possible 
safeguard, arrangements have been made for connecting the 
bridge circuits with the lighting stations of the U. S. Illumin- 
ating Co. in New York whenever desired. For this pur- 


pose mains have been run from the stations to the New 
York end of the bridge, and connected with cut-off boxes in 
the bridge circuits, and similar cut-off boxes have been 
placed in the engine house on the Brooklyn side. These 
are shown at A A in our diagram. By closing the switches 
on the Brooklyn side, and opening those on the New York 
side, the bridge circuits are interposed as loops in the lines 
from the stations. 

The engines are to be supplied with steam from the 
main boilers, used for operating the railway on the bridge, 
and as these are not yet in place, the lights are run for the 
present from the Illuminating Company’s station on Elm 
Street. 


PROF. S. P. THOMPSON'S NEW TELEPHONES. 


1 telephonic apparatus recently patented by Prof. S. P. Thompson, 

of University College, Bristol, is so simple and in many respects so 
suggestive, that it may be useful, as it certainly will be interesting, if we 
illustrate some of the forms devised by him. The improvements relate to 
telephonic transmitters based upon the principle discovered by Philipp 
Reis in 1861, namely, that of employing current-regulators actuated, either 
directly or indirectly, by the sound waves produced by the voice. By the 
term current-regulator is meant a device similar to that employed by Reis, 
wherein a loose contact between two parts of a circuit (in which are 
included a battery and a telephonic receiver) offers greater or less resist- 
ance to the flow of the electric current, the degree of intimacy of contact 
between the conducting pieces being altered by the vibrations of the voice. 
In Reis’s transmitter, and in Edison’s transmitter, and other well-known 


forms of these instruments, the action is indirect, а tympanum of stretched 
membrane or other equivalent organ, such as a diaphragm of mica, being 
used to collect or magnify, or concentrate the vibrations of the voice, and 
to convey them to the point or points of loose contact that regulate the 
current. In other forms of transmitters (for example, some of Hughes's 
microphones), the mode of action is direct, the air waves beating directly 
upon the conductors or electrodes which are in loose contact, without the 


intermediation of a tympanum or diaphragm. Of these two classes of 
telephone transmitters, viz :—those in which the current-regulator is com- 
bined with a tympanum or diaphragm, and those in which the current-reg- 
ulator is acted upon directly by the air waves of the voice, the improve- 
ments relate to the latter only, as Prof. Thompson dispenses with the 
membrane tympanum used in Reis's transmitter; and does not employ 
the tympanic diaphragm of mica used in Edison's transmitter ; he does 
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not even employ any diaphragm in the sense of a partition between the 
current-regulator and the air waves of the voice, as in Theiler's transmitter. 
In the improved transmitters, the air waves act directly upon the current- 
regulator itself. As a result, the articulation is clearer for some of the 
consonantal sounds, which are only imperfectly or difficultly transmitted 
by telephones in which the current-regulator is affected indirectly through 
a tympanum, diaphragm or partition. Transmitters of the class to which 
the improvements relate are, ordinarily, liable to two defects. Firstly, they 
do not articulate so loudly as transmitters in which there is a tympanum 
or diaphragm to collect or magnify the vibrations. Secondly, when, to 
obviate this difficulty, the speaker speaks with his mouth very close to the 
current-regulator, the moisture of his breath condenses upon the contact 
points or adjacent parts of the regulator, interfering with its action and 
spoiling the articulation. The improvements relate chiefly to means for 
remedying or obviating these defects. Prof. Thompson proposes to em- 
ploy mirrors, sound reflectors or reverberators (one form of which is shown 
in Fig. 1. in transverse section), consisting of glass, metal, wood, or other 
material, by which the sound waves are turned aside from their straight or 
direct path, and are made to converge upon the current-regulator, pre- 
cisely as rays of light may be turned aside or converged by a polished 
mirror. If actual mirrors of polished metal or silvered glass are employed 
for this purpose, they have the additional advantage of revealing to the 


speaker the presence of moisture. But in any case the mirror, reflector or 
reverberator serves to collect the sound waves as they come from the 


speaker's mouth, and to direct them on to the current-regulator while 
intercepting moisture from the speaker's breath. M is the mouth piece 
or tube; C is the current-regulator ; R is the reverberator. 


are also provided where necessary. Тһе mouth pieces, hitherto used on 


ordinary transmitters, are not intended to serve either as reverberators or 


as protectors from moisture, and Prof. Thompson finds that mouth pieces 
for this purpose must, as shown in Fig. 2, be deep and of conical or par- 


aboloidal form. Another part of the invention consists in employing, for 


the current-regulator, such materials as are at once neither hygroscopic, 
nor liable, by their properties with respect to heat, to condense films of 
moisture, while at the same time they are good conductors of electricity. 
Prof. Thompson prefers to use, as materials for the current-regulator, either 
spongy platinum, carbide of platinum, boron, coke, carbon, or elastic 
carbon specially prepared, having first deprived such materials of 
their hygroscopic properties by treatment with petroleum, or with 
other suitable hydrocarbon, solid or liquid. In some cases, and 
especially where the contact surfaces of the current- regulator 
are of platinum or other metal, he finds it convenient to keep their 
surfaces constantly moistened with petroleum or other hydrocarbon by 
supplying them through a cotton filament in communication with a small 
lubricator or oil vessel. The improvements also partly consist in so 
arranging the conductors or electrodes, or other parts of the current-regu- 
lator, that the points of loose contact can be actuated by the sound waves, 
whilst they are protected from the moisture of the breath by some portion 
of the conductors or electrodes projecting between the contact points and 
the breath of the speaker. An example of such an arrangement is given 
in Fig. 4, wherein the contact points C are protected from the breath by 
making one of the electrodes in the form of a cup, against the concave or 
hollow face of which the contact point on the other electrode is directed. 
The improvements relate further, to the form of the conductors or elec- 
trodes, combined to serve as the current-regulator. The current-regulator 
of Reis, consisting of one piece of platinum resting lightly against another, 
is imperfect, except when, as in some forms of Reis’s instrument, one or 
both of the pieces of metal are fixed upon springs or some equivalent elastic 
support ; otherwise the current is liable to very abrupt interruptions. Іп 
Fig. 3 is shown a current-regulator, wherein the two contact pieces are 
held upon springs 5, 5; one of these springs is fixed to an adjusting 
frame B, and the other is fixed to an insulating block K, for it is fcund 
that when there are many points of contact instead of but a single pair of 
such points, there is less liability to such abruptness. Multiple contacts, 
therefore, are advantageous. One of the improved forms of current-regu- 
lator consists of a grating or framework of prepared carbon or metal 
tongues, so connected that the current cannot pass from one tongue to the 
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An adjusting 
screw and an outlet cock for the water which collects in the mouth tube 
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next except through a piece or pieces of good conducting carbon or metal 
suspended, or resting in loose contact against the tongues. In the instru- 
ment shown іп Fig. І, the current- regulator C consists of an inclined 
grating of carbon strips, against which the voice waves are reflected by 
the reverberator R, and upon which rest light balls of carbon, or of metal 
suspended from hooks by silken strings. In some cases, where a highly 
powerful action is desired, the air waves are caused toact first ona vibrating 
tongue which then transfers the vibrations indirectly to the current-regu- 
lator or contact points C. Such a vibrating tongue is shown at V, in Fig. 
5, where it is attached behind a flanged tube Т, the contact points or 
current-regulator C being on the same face of the tongue V asthat against 
which the voice waves impinge. This tongue may be itself an electrode, 
and serve as part of the current-regulator, in which case it is formed of 
metal, carbon, or elastic conductor, whether anhygroscopic ог not.—£ng- 
lish Mechanic. 


RECENT INFLUENCE-MACHINES. 


EVERAL modified types of influence-machines have recently been 
brought before the public, and as they are both cheaper and more 
efficient than the older forms of Töpler, Holtz, and Bertsch, will probably 
find general acceptance. Of the newer forms, those of Voss and of 
Wimshurst are the most prominent. 

In the Voss machine, which may be regarded as a modified Töpler 
machine, there are two discs of varnished glass, one stationary, the other 
rotating in front of it on an axis which passes through a central hole 
through the fixed disc. A pair of pulleys with a strap provide the rapid 
movement necessary. At the back of the fixed disc are fixed two arma- 
tures, or inductors, of varnished paper, with a narrower central band of 
tinfoil. These armatures are connected on the right and left respectively 
with two metal clamps, which nip on to the edge of the disc and tum 
round in front of the front plate, each being provided at this part with a 
little metallic brush. Upon the front of the rotating plate are fastened 
six or eight metal buttons at equal intervals. These buttons are touched 
as they rotate by the metallic brushes. Nearly perpendicular, and in 
front of the front disc, is a brass rod, which need not be insulated, also 
furnished with spikes at each end, and with a little metallic brush to touch 
the buttons of the rotating plate. The action of the machine is as fol- 
lows: If a small charge of electricity—say a positive charge—be imparted 
to one armature—say that on the left—the buttons, as they move past, will 
be acted on inductively, and if, while thus under the inductive influence of 
the positive charge, they are momentarily touched by an uninsulated conduc- 
tor, they will pass on electrified with a charge of the opposite sign. If 
the front plate rotates in the clockwise direction, each button, as it moves 
through its highest position towards the right, will thus acquire a small 
negative charge, which will be given up on arriving at the right side, the 
projecting arm conveying the charge to the armature at the back. But as 
the button passes on downwards it will be influenced inductively by the 
armature behind it, and when touched by the lower end of the vertical 
conductor, will assume a positive electrification. On arriving at the left 
side it will, therefore, give up a small positive charge to the left armature, 
thus charging it more highly than before. Every button, as it goes round, 
thus conveys the charges induced in it to the appropriate armatures, and 
exalts their charge. A very few turns given to the handle suffice to charge 
those armatures to their fullest extent, so that they begin to discharge pale 
sparks over the discs. But now begins another action. From right to 
left in front of the front disc lies an insulating bar of ebonite, holding at 
each end another brass comb, each connected by a crossbar of brass to the 
knob of a small Leyden jar. As thecharges in the armature rise, they act 
again upon these conductors fixed in front of them, and charge the jars— 
one positively, the other negatively. А pair of dischargers, with ebonite 
handles, serve to discharge the jars when full, and with every turn of the 
winch, when the knobs of the dischargers are separated by a few centi- 
metres’ distance, a torrent of spark$ is generated. If the machine is kept 
free from damp and dust, no initial charge is necessary, as the slight 
friction of the brushes suffice, to give and sustain the requisite preliminary 
electrification. 
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Wimshurst's influence-machine is even simpler, and, if anything, more 
efficient. It is the result of a long experimental research carried out with 
great care and skill by Mr. J. Wimshurst, who is well known as an accom- 
plished amateur electrician. The latest of the many combinations which 
Mr. Wimshurst has designed is depicted in Fig. 2. It consists of two 
discs of common window glass, mounted upon a common spindle, and 
provided with driving gear by which an equal speed is given to each, but 
in opposite directions. Each disc (about fourteen inches in diameter in 
the smallest size) is well varnished with shellac varnish, and carries twelve 
narrow strips of thin sheet metal, cemented at regular intervals apart. In 
front, at about 45°, is fixed a diagonal conductor, armed at each end with 
a small brush of metallic bristles, which touch the metal strips as they 
rotate. At the back a similar diagonal conductor is fixed, exactly at right 
angles to that in front. Right and left are two upright pillars of glass, or 
ebonite, which carry each a pair of metallic combs, and serve also to sup- 
port the dischargers, which are carried in an arch over the discs. It 
appears that in this ma- 
chine the metal strips 
affixed to the plates act - 
both as inductors and as 
carriers. Suppose, for 
example, that the front 
plate is rotating clock- 
wise, and the back plate 
counter. clockwise, If 
the metal strips descend- 
ing from the summit on 
the left on the back disc 
are charged positively, 
the metal strips ascend- 
ing on the front disc 
from the left will, as they 
pass under the momen- 
tary touch of the brush, 
acquire a negative 
charge. As these nega- 
tively charged strips of 
the front plate advance 
towards the right, they 
wil come to a point 
where they are opposite 
the upper end of the 
hinder diagonal conduc- 
tor, and here, whilst still 
acting as carriers to bring 
the negative charge 
round to the right side, 
they will act as induc- 
tors, and will influence 
the strips of the back disc, which will, as they are in turn touched 
by the hinder brush, acquire positive charges. The strips on 
the front disc will, therefore, constantly carry a negative charge as 
they move over the top from left to right, and those of the back 
disc will carry a positive charge from right to left. In thelower halves of 
their respective rotations, the inverse of these actions will hold good, the 
front carriers conveying positive charges from right to left, the back ones 
convcying negative charges from left to right. 
be that the two main conductors on the left and right will become, 
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reversed. It serves admirably for the production of the electric shadows 
discovered by Holtz and Righi. Mr. Wimshurst is much to be congratu- 
lated on the service he has rendered to experimental science in devising so 
useful and efficient an instrument. — Mature. 


THE TRANSMISSION OF POWER BY ELEC- 
TRICITY. 


Снісасо, May 2, 1883. 
Zo the Editor of the Electrician: 

Dear Sir—At the sixty-sixth regular meeting of the 
Chicago Electrical Society, held April 23, the following 
named persons were elected members: George H. Bliss, 
F. W. S. Brawley, C. N. Fay, J. W. Fortune, P. D 
Johnston, James D. 
Sturges, A. S. Por- 
ter, and F. H. 
Wachsmuth. 

The paper for 
the evening, by Prof. 
H. S. Carhart, of 
the Northwestern 
University, at Ev- 
anston, was fully 
illustrated by large 
charts, containing 
diagrams and form- 
ша. We give here- 
with the full text 
of the lecture: 

The transmission of 
power by electricity, 
through a wire offering 
but a limited resistance, 
has already been suc- 
cessfully accomplished. 
Since a dynamo-electric 
generator may serve also 
as an efficient electro- 
motor, the invention of 
a thoroughly successful 
generator of electricity 
from mechanical power 
solved the problem of the 
recovery of a large per 
cent. of this power from 
the electric current ata 
more or less remote distance. Even this problem, which can be of only 
limited practical application, is of great theoretical interest ; and its 
discussion opens the way to the study of the broader question of trans- 
mission to a great distance and over great resistance. 

Scientific measurements of all sorts have been greatly facilitated in the 
last few years by the introduction of the so-called absolute units; and 
no department of scientific work has gained more by this advance than 


The result will, of course, | electricity and magnetism. 


In the absolute system of units only three are fundamental—the units 


respectively, positively and negatively charged. Theoretically, a small | of length, of mass, and of time. All other units are derived from and 


initial charge must be imparted to some one or more of the carriers, or to! 


expressed in terms of these three. The British Association chose the 


one of the two main conductors. Practically, if dry and free from dust, | centimetre, the gramme, and the second, as the three fundamental units; 


the machine excites itself, and, after a couple of turns have been given to | 


the handle, discharges sparks freely. If the two main conductors are 
respectively joined to the inner and outer coatings of a large Leyden jar, 
the discharges take place with short, loud sparks of great brilliancy. If, 
from any cause, the machine does not at once charge itself, a gentle rub 
with a silk handkerchief on either of the ebonite pillars will suffice to pro- 
vide the requisite stimulus. The Wimshurst machine appears to be less 


and the Congress of Electricians at Paris, in 1881, set the seal of universal 
scientific approval upon the British Association system. Hence any one 
who wishes to express himself in current and approved scientific phrase- 
ology must employ the ‘‘C. G. S.” (centimetre, gramme, second) system 
of units. 

From these fundamental units it turns out that the derived unit of 
electrical resistance is a velocity ; and the practical unit of resistance, the 


liable than any other influence-machine to have the polarity of its charge | ohm, is equal to 10° C. G. S. units—that is, a number represented by ! 
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with nine ciphers following. Similarly the practical unit of electro-motive 
force is the 20/7, and equals 10° C. С. S. units. 


Therefore by Ohm's law C = E. — E 100 C. G. S. units of cur- 
rent. R R 10° 
E (volts) | I | 
Or, та — „з Өлмесе | 
Ё (ohms) С (amperes) 15 (C. G. S. units of current) 


That is, an ampére, which is a current due to an E. M. F. of one 


volt through a resistance of one ohm, is equal to I of a С. С. S. 
10 


unit of current (electro-magnetic). An ampére measures current strength. 
If a current of one ampére intensity flows for one second of time, a 
quantity of one coulomb passes. The coulomb is, therefore, the unit of 
quantity. These two terms have replaced the old expressions weber 
and ‘* weber per second." 

In the C. С. S system the unit of force is the уле, a force which will 
give to a gramme a velocity of one centimetre in a second ; if this force 
acts over a distance of one centimetre it does one unit of work, called the 
erg. But instead of expressing the work done by a current in ergs, it is 
desirable to be able to express it in the more popular terms of horse- 
power, which is a rute of doing work. The number of ergsof work done 
by a current is equal to the product of the quantity of electricity into the 
difference of potential through which it is transferred, both quantity and 
difference of potential, or E. M. F., being measured in absolute units of 
the electro-magnetic system. 

Therefore, == C E, 

or, W (ergs) C (coulombs) іо-1 x E (volts) 10°, 

W (ergs) — C (coulombs) x E (volts) то". 

One horse-power is equivalent to lifting 33,000 lbs. one foot high per 
minute; equals 550 ft. lbs. per second, equals 76 x 10° gramme-centime- 
tres per second. But since the gramme is a unit of mass, to get the 
work done, we must multiply by the gravitating force of a gramme, or 
981; that is, a falling body acquires a velocity of 981 cm. in a second. 
Hence, 76 x 10° gm. cm. per second, equals 746 x 10° ergs per second. 
Since one horse-power equals 746 x 10' ergs per second, to express the 
above equation for the work of a current in horse-power, we must divide 
by 746 x то”. 

C (coulombs) x Æ (volts) то? 


"e d or 
N 746 x 107. 
W (h. p.) Соот Een) 


It is of the highest practical importance, therefore, that our instru- 
ments for measuring current strength should be graduated in amperes ; 
and those for difference of potential between two points in vo//s, in order 
that we may quickly and readily determine the amount of energy absorbed 
between two given points in horse-power, simply by multiplying together 
the numbers expressing ampéres and volts, and dividing the product by 


746. 
Dr. Siemens has suggested that the unit of power be the Watt, which 


is — of a horse-power. Hence the product of ampéres and volts is 
74 
Watts. 
If we substitute in the general expression for the energy of a current, 


W = C E, the value of C, or 7 we have 
1. — Е 

x № 

This shows that when the resistance remains constant, the work done 
by a current, or the energy it represents, varies directly as the square of 
the electro-motive force. 

But if an electro-motor be included in the circuit, the reaction be- 
tween the fixed magnets and the moving armature generates an inverse 
E. M. F.; and the actual E. M. F., producing a current through the 
wire connecting the generator and the motor, will be that furnished by 
the source of supply, minus the counter E. M. F. due to the motor. 


Calling these E and e, the current will be f where A is the total 
resistance in circuit. 


Hence, W == C E = 


— for work done by the generator; 


and w == dor that given out by the motor, both measured 
electrically. 


/ 
A 
B C 


Let us now illustrate this diagrammatically by the method of Prof. 
Silvanus Thompson, in order to represent to the eye both the maximum 
rate of working and the maximum efficiency of the motor. 

The figure is a square, K 

and either side, as 4 В, A 
represents the E. M. F. of 
the generator when the 
motor is at rest. B F 
represents the counter E. 
M. F. of the motor. 4 F 
is, therefore, E — e, and 
the area 4 FH D E G 
(ZE — е), and area G L CH £F 
— ¢ (E — e). 
If the resistance remains Vi 
constant, these areas will 
represent the energy ab- Z 
sorbed by the generator, and 
that given out again by the 2 tg. A. 
motor. In both cases the 
energy is measured electrically, and the machines are supposed to be 
perfect. The ratio of the two areas on the diagram is, accordingly, the 
measure of the efficiency of the motor. " 

Fig. 2 is intended to illustrate the law of maximum rate of working. 
The point G is at the middle 
of B D. Since this point 
always lies on the diagonal 
B D, the area representing 
the work done by the motor 
must always be inscribed in 
the triangle В C D; and 
of all rectangles so in- 
scribed, the square G Z CH 
has the greatest area. But 
the area of the square is 
exactly half that of the 
rectangle A F H D. 
Hence, work by the motor 
is done most rapidly, when 

Fi. 2. the energy it absorbs is 

half that derived from the 

source of supply. This is known as Jacobi's law of the maximum rate 

of working. The efficiency of the motor is, accordingly, only 50 per 

cent. when it is doing work at the most rapid rate, with a given source of 

supply. Maximum rate of working and maximum efficiency are, therefore, 
clearly not identical. 

Consider further, Fig. 3, 

when the speed of the mo- 
tor is still higher, and the 
counter E. M. F. corre- 
spondingly great. The 
point G is still nearer D; 
the area C Z C H is ap- 
proaching 4 FHD in 
value, and the efficiency of 
the motor is nearly a maxi- 
mum. The area of the 
small square K G H D 
represents the loss due to 
heat-waste іп the resist- 
ances. "That the efficiency 
may be a maximum, the heat- 


Fig. J. 


waste must be a minimum. It is, therefore, evident that the efficiency is a 
maximum when the motor is running with a velocity nearly equal to that of 


the generator. In other words, the maximum of power employed will be 
turned into useful work when the motor is running under a very light 
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load. Maximum rate of working, however, is attained at a theoretical effi. 
ciency of 50 per cent. But when the motor is converting the largest possible 
proportion of the energy employed into useful work, it is running under a 
very light load. This is analogous to battery power required for electro- 
plating. The greatest economy of working is to use a current of E. M. 
If double 


this E. M. F. is used, the rate of electro-deposit will be doubled, but it 


F. just sufficient to decompose the metallic salts employed. 


will be at the cost of four times as much zinc. 


For economical working in the transmission of power, it is necessary 
that the difference between the E. M. F. of the generator and the motor 
The question of the absolute values of these E. M. F.'s is 
From the above expressions for the energy 
absorbed by the generator and that returned by the motor, we see that the 
ratio of the two is simply the ratio of E and e, provided their difference 
and the resistance remain constant, which is equivalent to saying that the 
It follows, directly, that the higher the direct 
and counter E. M. F.'s, the greater the power transmitted with a given 


be small. 
one now to be considered 


current remains constant. 


current over a given resistance. 


Let us illustrate, by reference to the Gramme machine, used in the 


Chatham experiments in England. The following data are given : 
E == 69.9 volts. 
r == 0.15 ohm. 
” == 0.06 ' 
R= 0.65 '' 
In which ғ is the resistance of the field magnets, ғ” of the armature, 
and A the external resistance. It follows, that 
C — 99.9 —8т.22 amperes. 
0.86 
W 81.22 х 60 9 == 5677.3 Watts == 7.6 h. p. 
Suppose, now, the total resistance be increased to 10 ohms, and that 
the E. M. F. be so increased that the same current of 81.22 ampéres 


flows. The E. M. F. wiil then be 812.2, for 
C 89122. 8i 52 amperes, 
IO 
as before. In order to furnish this current through 10 ohms resistance, 


the dynamo would absorb 88 h. p., instead of 7.6 as before. Further, 
let the dynamo be connected with a motor running so as to produce a 
counter E. M. F. of 612.2 volts. 

Then the following are the data: 


E == 812.2 
E — e = 200 r+r + А = то 
e == 612.2 
Hence, С-- 299. — 20 amperes. 
IO 
W =a 812.2 (8 23 612.2) — 16,244 Watts, or 22 h. p. 


IO 
10 === 612.2 (812.2 — 612.2) — 612.2) — 12,244 Watts or 16.4 h. p. 
Let the resistance be further increased to 100 ohms, and the E. M. 


F. 's to 2,500, and 1, 500 volts respectively. 


Тін бе 88 amperes. 
R 100 
W = 2.500 (2,500 — 1,500) __ 25,000 Watts, or 33.5 h. p. 
100 
w = 1,500 (2,500 — 1,500) == 15,000 Watts, or 20.1 h. p. 
100 


Thus, while the current in the three cases varies from about 80 amperes 
to 20, and then to 10; and the E. M. F. of the generator rises from 69.9 
to 2,500 volts, the power absorbed passes from 7.6 h. p. to 22, and finally, 
to 33.5. With a decreasing current, therefore, and an increasing resist- 
ance it 1s possible to transmit more and more power, provided the E. M. F. 
be made sufficiently high. 

These results show, conclusively, that if we desire to transmit any con- 
siderable amount of power over a resistance as great as 75 or 100 ohms, 
we can do so with reasonable efficiency only when the generator dynamo 
and the motor dynamo, are so constructed as to yield a very high E. M. F., 
the one direct and the other reverse or counter. Then, with a given 


difference of E. M. F. between the two machines, and a given resistance 
in the main circuit, the efficiency of the combination and the power 
transmitted will vary almost directly as the E. M. F. of the generator, 
the current intensity remaining the same. 

This conclusion, which seems at first self-contradictory, becomes 
evident when we consider that the energy represented depends not on the 
current strength alone, but on the E. M. F. and the current conjointly; 
and in this combination of two dynamos, we have the means of varying 
the effective E. M. F., which determines the power transmitted, while the 
current intensity remains the same. For a short circuit of low resistance, 
comparatively low E. M. F.'s will suffice; while for high resistances cor- 
respondingly high E. M. F.'s must be employed. This is in reality no 
new law, though it has been sounded abroad of late in certain quarters 
with a great flourish of trumpets. When Prof. Joseph Henry took up the 
task, in which others had failed, of producing at a distance mechanical 
effects which had previously been obtained only with a short wire of low 
resistance, he made the capital discovery that he must do two things; 
first, increase the E. M. F. by joining a number of cells of battery in 
series ; and, second, increase the number of turns of wire on the mag- 
nets of his receiving instrument. Exactly the same method must be pur- 
sued in transmitting power to a distance by means of dynamos. The 
E. M. F. of the generator must be increased, and the number of turns of 
wire on the armature of the motor must also be multiplied, or the same 
result accomplished by other and corresponding means. 

But what practical limits are placed on the increase of E. M. F? 
There are three methods of exalting it. 

First, by increasing the strength of the magnetic field due to the 
fixed field magnets. 

Second, by increasing the number of turns of wire, and, in conse- 
quence, the resistance of the armature. 

Third, by increasing the velocity of rotation of the working magnet. 

With only these means at command, the limit of attainable E. M. F. 
is not indefinitely high. — This fixes a corresponding limit to the resist- 
ance over which power can be economically transmitted. For the econom- 
ical transmission of power several hundred miles, over a conductor of 
moderate size, an E. M. F. comparable with that furnished by a Holtz 
machine would be needed. Further, the employment of E. M. F.'s of 
such magnitude is attended with great danger, even when both the direct 
and return conductors are insulated. An accidental short circuiting of 
the conductor is liable to generate a large amount of heat; and if such 
short circuit is through the person, death must follow. This latter 
result will most certainly take place if the current is characterized by a 
dangerous discontinuity, or intermittency. Such a current need not be an 
alternating one. In nearly all high E. M. F. dynamos, continuity of 
current has been sacrificed to strength of magnetic field. Professors 
Ayrton and Perry have devised a method of measuring this discontinuity, 
by means of an induction coil having low resistance in both the primary 
and secondary wires. When a current of ten ampéres, from a three-light 
Brush dynamo, was passed through the primary of the coil, an “ammeter” 
indicated a reverse current of five amperes in the secondary. This reverse 
current was produced by the discontinuity of the main current repeating 
itself at such short intervals of time as to completely elude detection by 
any of the ordinary methods. Such intermittency in the current greatly 
augments the danger to life in case of accidental short Lircuits; or, in- 
deed, where a partial ground is made by contact with an uncovered wire. 

The practical transmission of power, by electricity, to any considerable 
distance, has thus far been quite limited. Dr. C. W. Siemens says, that 
probably Sir Wm Armstrong was the first to take advantage of ascer- 
tained facts, in lighting his house at Cragside during night time, and 
working his lathe and saw bench during the day, by power transmitted 
through a wire, from a waterfall nearly a mile distant from his mansion." 

In 1879, Dr. Werner Siemens operated an electric railway, at the 
Berlin Exhibition, goo yards long and of 2 feet gauge. Тһе car carried 
twenty persons at a trip. 

The Lichterfelde line has been in operation since May 16, 1881. It 
has a gauge of 3 ft. 3 in., is 2,500 yards long, and is operated by two 
dynamos, developing an aggregate current of 9,000 Watts, or 12 h. p. It 
has never failed in accomplishing its daily traffic. What its relative 
economy is, is not stated. 
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The tramway at the Paris Exposition of Electricity was about 1,640 
feet in length, and of 4 ft. 814 in. gauge. In this line, contact was made 
with the suspended conductors by means of metallic bolts, drawn through 
tubes with a longitudinal slit. Ninety-five thousand passengers were 
carried within the period of seven weeks. Even when fully loaded, the 
car passed a considerable grade on entering the ‘‘ Palais de l'Industrie," 
at a good speed. 

Another electric tramway has just been successfully opened between 
Portrush and Bush Mills in the North of Ireland, a distance of six miles. 
The installation was made by the Siemens' firm of London. The rails on 
this line are three feet apart, and are not insulated from the earth, but are 
joined electrically by copper bolts, and form the return circuit, the current 
being conveyed to the car through a T iron placed on short standards. 
At present the power is supplied by a steam engine at Portrush, giving 
motion to a shunt dynamo of 20 h. p.; but the intention is to utilize 
water power near Bush Mills by means of three turbines of 40 h. p. each. 
The working speed of this line is restricted, by the board of trade, to ten 
miles an hour, This speed is readily attained, although the gradients are 
decidedly unfavorable, including an incline of two miles at a gradient of 
х in 38. It is intended to extend the line six miles beyond Bush Mills, in 
order to connect it with the North of Ireland narrow-gauge railway system. 
Theoretically, the most desirable system for street cars is to carry the store 
of energy in the tram itself instead of transmitting it over long distances. 
This plan has been tried with only moderate success thus far by the 
Electrical Storage Company of London, on the lines of the West Metro- 
politan Tramway Company. The accumulators are intended to furnish 
motive power for seven hours, the car accommodating forty-six passengers, 
and weighing, when loaded, seven tons. This plan appears to be entirely 
feasible ; for while there is a loss of energy in a secondary battery, there 
is also a loss in transmitting over conductors from a central station. So 
also there is great loss in transmitting power mechanically by means of a 
wire cable. Consider only, the immense inertia of the cable, the friction, 
and the loss due to rigidity in passing round curves on the cable railway. 

To sum up the points established : 

Ist. The maximum rate of working is attained when the motor con- 
verts half the energy supplied by the generator into useful work. This is 
Jacobi's law. 

2nd. Maximum efficiency is attained only by allowing the motor to 
run undera light load at a high speed. The rate of working is then 
slow, but the largest possible proportion of the energy supplied is con- 
verted into useful work. 

3d. When power is transmitted over considerable distances, the E. 
M. F. of both generator and motor must rise with the resistance. 

4th. With a given current over a given resistance, the power trans- 
mitted will increase directly as the E. M. F. of the generator rises ; and 
the efficiency of the motor increases under the same conditions. 

sth. A necessary limit to the E. M. F. is fixed by the mechanical 
conditions, and the scientific theory of the dynamo machine. Hence, 
the power that can be transmitted by electrical means over considerable 
resistances, is also limited, so far as known methods are concerned. 

6th. The practical details of transmitting power electrically have not 
yet all been satisfactorily worked out; but enough has been done to in- 
dicate that the conclusions arrived at by theory are practically tenable. 


The paper elicited considerable discussion, and many 
enquiries. The president announced that the annual election 
of officers would occur at the May meeting. 

SCRIBE. 


THE UTICA Observer says: That оп the 12th of May, Messrs. 
Callanen & Parker, of Utica, set their long-distance telephone into a cir- 
cuit of five Western Union wires (No. 9 galvanized iron), running between 
Utica and Albany, making a circuit of about 500 miles of continuous wire. 
The transmitter worked admirably, and was heard distinctly. As the 
Postal Telegraph Company uses copper wire with a steel core, which has 
a conductivity three times greater than the No. 9 galvanized wire used by 
the Utica inventors, Mr. Callanen claims that his test is equal to one of 
3,000 miles on a copper steel cored wire, and that their transmitter is thus 
three times better than the one in use between New York and Chicago. 


UNDERGROUND COMMUNICATION. 


T a meeting of the general committee on underground 

electrical communication, held at Room 47, 115 

Broadway, May 7th, the following sub-committees were 
appointed : 


SUB-COMMITTEE ON ELECTRICAL AND MECHANICAL DEVICES. 


Albert B, Chandler, Joseph P. Davis, Frederick H. May, Henry 
Morton, Henry W. Pope, Garret S. Mott, Elihu Thomson, J. Eliot 
Smith. Instructed as follows : 

It shall be the duty of the committee on electrical and mechanical 
devices, to examine inventions now in use, or that may be presented to 
it; to give notice to inventors as to the nature and extent of the require- 
ments, and state the problem to be solved, with the purpose of concen- 
trating inventive effort in a practical direction; and generally, to consider 
and report, for the instruction of the general committee, the state of the 
art; and that the difficulties are, or are not, surmounted, or, in the judg- 
ment of the committee, surmountable; and in default of an ideal and 
perfected system to make such recommendations to the general commit- 
tee, as may in its estimation seem worthy of adoption, as a partial or 
temporary remedy of the difficulties encountered, pending the inven- 
tion and perfecting of a completely satisfactory system. To report in the 
first instance to the committee on business. 


SUB-COMMITTEE ON LAW AND FRANCHISES. 


Leonard E. Curtis, Sherburne B. Eaton, William M. Ivins. 
ted as follows : 

It shall be the duty of the committee on law and franchises to 
examine the laws and franchises granted by the State and city, and the 
general legislation favorable and unfavorable, bearing upon the subject ; 
to determine whether any further powers are required, and if so, what, in 
order to carry out the plan of underground electric communication in the 
interest of all the electrical corporations, as approved by the committee 
on electrical and mechanical devices, and whether or not any general law 
on the subject is desirable; and further, in the event that the committee 
on inventions adopt any system, invention, or device, which is the subject 
of a patent of the United States, to examine, or cause to be examined, the 
validity of the same, and its scope and sufficiency. To report in the first 
instance to the committee on business 


Instruc- 


SUB-COMMITTEE ON BUSINESS ORGANIZATION. 


Augustus C. Richards, Clark B. Hotchkiss, Charles R. Flint, Row- 
land R. Hazard, Thomas J. Montgomery. Instructed as follows : 

It shall be the duty of the committee on business organization, if 
it shall appear from the conclusions of the two other committees, that a 
system is devised, or can be formed out of existing material, and that the 
required laws and franchises exist, to frame, for the consideration of the 
general committee, a plan of organization for carrying into effect the 
recommendations of the other committees, which shall include the forma- 
tion of an independent company for that purpose, if that is deemed the 
better way, with the necessary by-laws for the same, and a system of con- 
trol in the interest of the contributing corporations, it being understood 
that upon the completion of the work of the committee on business 
organization, the general committee shall be called together to act upon 
the reports of the three committees. 


AN ELECTRIC LIGHT introduced in a Pennsylvania coal mine the 
other day, scared a lot of mules there out of their wits; and miners said it 
was the first time one of the animals was ever known to show fear under- 
ground. 


Engineering states that the commission of the Vienna electrical ex- 
hibition is preparing iron cases, or screens, for the protection of the watches 
of those whose duty will carry them into the vicinity of powerful dynamo 
machines. The very serious mischief that was done to many valuable 
watches in the early days of electric lighting, led to the production of a 
machine by which the watch was steadily turned in front of a magnetic 
pole, until it was again demagnetised, but it will, no doubt, be more satis- 
factory to the owners of good watches to avoid the necessity of such exper- 
iments. 
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After all, the main question is, whether the benefits con- 
ferred on the public by the electrical companies, compen- 
sates for the inconveniences arising from the occupation of 
the streets with poles and wires. We think there can be 
but one answer to this question. The people of Chicago or 
St. Louis, for example, would probably bear with equanim- 
ity much greater evils than they are now suffering from 
overhead wires, if. it were a question of having the circuits 
as they are, or not at all. | 

When it is generally understood that the difficulties in 
the way of getting the wires underground are more largely 
mechanical and electrical, than pecuniary, and that the 
companies are endeavoring, in good faith, to overcome 
them, there will be a much more conservative feeling in re- 
gard to legislation. 

The work of the committee, if properly conducted, will 
be of importance, not only as bringing us nearer to a satis- 
factory ‘solution of the problem, but as an assurance of the 
good faith of the companies, and as a means of information to 
the public. 

The Gramme Company deserves great credit for taking 
the initiative in the matter; and the prompt coóperation of 
all the other companies, shows the very general interest 
which is felt in the subject. 
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UNDERGROUND CONDUCTORS, 


N our last issue, we referred to the action taken by 
the twenty-five telegraph, telephone, electric light 
and other electrical companies, doing business in this 
city, in organizing a general committee to consider the 

subject of a comprehensive system for placing their circuits 
underground. This committee has, since then, appointed 
sub-committees, of which we give the details in another 
column. As the actual work to be done will fall, for the 
most part, upon these sub-committees, we are pleased to 
see that excellent judgment has been shown in making 
them up. 

The task which it is proposed to undertake, is by no 
means an easy one. The practical difficulties standing in 
the way of a satisfactory underground system, are proba- 
bly greater in New York than anywhere else. Even if 
proper insulation can be secured, and induction obviated, 
we are met by the fact that the space beneath the pavement is, 
in very many of the streets, already fully occupied by sewers, 
gas pipes, water pipes, steam pipes, and pneumatic tubes, 
and that the number of circuits to be provided for is very 
great, and rapidly increasing. 

Much good must result, however, from a thorough, 
practical investigation of the whole subject, such as this 
committee proposes to make. 

There can be no doubt of a growing impatience on the 
part of the public, of the great accumulation of poles and 
overhead wires in the streets of our principal cities. Bills 
introduced in the legislatures of several of the States, and 
ordinances proposed or passed by many municipal bodies, 
indicate a disposition to legislate all circuits, in large cities, 
either underground or out of existence. These terms 
would, probably be, in many cases, synonomous, as for very 
many of the uses to which electric circuits are put, none of 
the proposed underground systems have been found reliable 
and efficient. 

Legislators, not understanding this, and believing the 
only question involved to be one of slight additional ex- 
pense, have been disposed to make regulations which, if 
enforced, would greatly restrict and cripple the business of 
all the electrical companies. Even if the question of ex- 
pense were the only one, no stringent regulations should 
be adopted, without very careful consideration. Frequent- 
ly, the development of a new business depends, at the 
outset, upon cheapness and rapidity of construction. The 
telephone business, for example, would probably not have 
reached a tenth part of its present magnitude under а pro- 
hibition of the use of overhead wires, even if any of the 
proposed underground systems were available for telephone 
circuits, 


— ———— ———— 


THE INDIRECT VALUE OF THE ELECTRIC 
LIGHT. 


T results of experience add new elements of value 
to the electric light; matters formerly assumed to 
possess slight importance, have proved to be of great worth, 
while from day to day one learns of new applications, 
wherein the electric light has served to widen the scope of 
industries which it illuminated. These advantages are 
generally independent of the expense of the light, either in 
itself, or in comparison with other methods of illumination. 
The vexed question of cost of electric light, is still in 
an unsettled condition, just as the same matter is unsolved 
in other industries. The members of the associations, 
devoted to the several leading industries, have long dis- 
cussed the true cost of a ton of pig iron, of a bale of cotton, 
and of a bushel of wheat. The most careful observers dis- 
agree with each other in details, and final results. 

In estimating the cost of lighting by electricity, the 
results vary with the opinions of the computers; ele- 
ments of conjecture are amplified or diminished to any 
possible extent. We have seen such estimates based upon 
an average use of the light for two hours a day, where the 
cost of power was assumed as that necessary for the con- 
tinual operation of the dynamo machines for ten hours 
daily; the assigned reason for such an extraordinary method 
of procedure, being that the establishment had facilities for 
the production of that power. Suppose the manager of a 
mill should report in a dull season, a production of cloth 
based upon the total capacity of the machinery, there would 
be a keen search for the missing goods. 

On the other hand, one of the electric lighting com- 
panies published a letter from a manufacturer, who used a 
sufficient number of lights to require at least eighty horse- 
power, in which the statement was soberly made that “the 
increase of fuel required to run the dynamos was inappre- 
ciable.“ In the face of such diverse statements, and 
methods of calculation, it is well nigh impossible to make 
any report of value on the cost of electric lighting. 

In all these estimates, the extent of the illumination iş 
either disregarded, or compared with some previous 
methods of lighting, with a snap judgment which is unre- 
liable. Whenever electricity is substituted for other 
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methods of light, the result is always unsatisfactory, unless 
a notable increase of light is furnished; because electricity 
is capable of furnishing increased illumination, more light 
is demanded in every instance. 

As a general matter, it may be stated, that cost is no 
measure of value; the true measure of value is the worth to 
the consumer, rather than to the producer. 

Several years ago, some tables were published, showing 
the cost of lubrication in a number of cotton mills. Over 
fifty of these mills were engaged in the manufacture of print 
cloths; making the same kind of goods; were equipped with 
similar machinery, and competing in the general market. 
In some of these mills, the item of lubrication for each 
pound of cloth produced, was four times as much as in 
others; and a curious fact may be mentioned in this connec- 
tion, that of the two mills, where the cost of lubrication 
was the greatest, one used the most expensive, and the 
other the cheapest oil of any on the list; the general result 
indicated that the greatest economy resulted from the judi- 
cious use of a good oil. 

The merits of electric light, consist in the indirect 
matters of its value over other methods of lighting, rather 
than any difference in the cost, as compared with gas or oil. 
In this connection, we wish to cite a few instances where the 
worth of the electric light has been of great value to the 
places where it is in use. 

In photography, it has furnished pictures of mines, 
caves, the interior of the great pyramid and places beyond 
the reach of sunlight. Photographers have studios in 
places more convenient of access, and can take sittings in- 
dependent of time or weather. In one studio in this city, 
the shadow effects are controlled by giving a slight motion 
to the arc lamp used to light the room. As the operator 
has the conditions of illumination wholly within his con- 
trol, the results are more satisfactory than when variations 
of light must be allowed for by the artist. 

A circular recently issued by a photo-engraving com- 
pany, informs its patrons that their plates can now be 
delivered promptly without regard to weather, and, in cases 
of urgency, work can be prosecuted during the night, as 
the use of the electric light in photography has rendered 
them independent of sunlight. Every business man can 
appreciate the worth of appliances which relieves an estab- 
lishment from bondage to the whims of the clouds, and per- 
mits a continuous operation with all its attendant advan- 
tages. 

A large machine shop in Connecticut was engaged upon 
a contract for munitions of war for a South American 
government. Much time was required at the commence- 
ment of the work in the preparation of the necessary special 
machinery, and it became evident that the completion of 
the contract would be delayed, and subject the establish- 
ment to a heavy forfeiture. The foundry was poorly 
lighted by windows on two sides, and it was impossible for 
gas to furnish enough light for finishing the moulds. Three 
electric lights enabled the work to be prosecuted with des- 
patch, and the contract was fulfilled within the stated time. 

It is well known that in those processes of manufactur- 
ing, where machinery has developed the sub-division of 
labor to a great extent, much of the success is due to the 
stability of a well balanced and continuous organization of 
the employees ; irregularities of attendance, and enfeebled 
health, diminish the production of that machine, and 
other things being equal, rob those who attend to subse- 
quent processes of manufacture of a proper share of work. 
As competition increases, the importance of giving due 
attention to the healthful surroundings of artisans and em- 
ployees is receiving attention. 

The electric light neither consumes nor heats the air, 
and thus tends to render the help keen to observe the work 


which the flood of light renders more clearly visible. 

These matters are more noticeable where continuous 
night work is carried on. The production of a certain mill, 
engaged in spinning cotton with two sets of employees, 
increased over ten per cent. after the electric light replaced 
gas. The conditions were particularly favorable for a 
strong comparison, for, in addition to the continuous opera- 
tion of the machinery, the building was low, and unprovided 
with any system of ventilation, and sickness was so prevalent 
among the help that their attendance was very irregular, 
until the electric lights were introduced. 

The electric light introduced a new complication in the 
labor problem in a New England mill, where the weavers 
struck last winter because they were ‘refused the electric 
light during the day. The cause of this unusual devotion to 
electricity was due to the fact, that they were paid by the 
piece, and soon learned that the sharp shadows of the arc 
light enabled them to detect a missing thread at once. 

The electric light has been of service in tunnelling, and 
is beginning to be introduced into mines. 

In lighting the cavities of the human body, it has 
extended the field of the surgeon's skill. 

In a field of applied science, whose results have proven 
of especial value to our fisheries, the United States Fish 
Commission are to use electric lights during the coming 
Summer to illuminate both the surface and the depth of the 
sea; and it is expected that this will add even more to the 
sum of knowledge of marine life than its other researches 
in the past. 


THE CHICAGO EXPOSITION OF RAILWAY 
APPLIANCES. 


HE Exposition of Railway Appliances, which is just 

opening at Chicago, bids fairto be of great import- 

ance in electrical matters. A sufficiently liberal interpretation 

has been given to the term, "railway appliances," to take in 

nearly all the important industrial applications of electricity, 

and, we understand that some of the exhibits of electrical 
apparatus will be of great interest. 

The electric light companies, in particular, are exhibit- 
ing their latest improvements in apparatus in actual opera- 
tion, so that a good opportunity will be afforded for a com- 
parison of the different systems. 

The United States Company is exhibiting arc and incan- 
descent lights, and transmission of power; and, in addition 
to its exhibits, is lighting a large part of the exposition 
building under contract. The Edison Company is exhibit- 
ing incandescent lights. The Brush Company is exhibiting 
the Brush arc light, and storage battery, and the Swan in- 
candescent light. The Fuller, American, and other compa- 
nies are exhibiting arc lights. 

An electric railway has been constructed under the 
direction of Mr. S. D. Field, in operating which, as we are 
inforned, a Weston dynamo machine and motor will be 
used. 

We hope to give a more detailed description of these 
and other interesting exhibits in subsequent issues. 

In view of the great improvements which have been 
made since the Paris exposition, a new series of authorita- 
tive tests and measurements seems very desirable. The 
Chicago exposition furnishes an excellent opportunity for 
this, which wg hope will not be neglected. 


THE NEW GUION LINER Oregon, which is intended to be a 
faster vessel than the 4/aska, is to be fitted up with Edison incandescent 
lamps. The plant will consist of two duplicate 500-light machines and 
engines. 
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FRICTIONAL ELECTRICITY IN MILLS. 


NE of the mills of the Evans Imitation Leather Com- 

pany, at Salem, N. H., was set on fire in a very curi- 

ous manner, on the sth of last March. The goods of this 

company are a contradiction of the old college song, 

„There's nothing like leather," for it is cloth, covered with 
à preparation which resembles leather. 

In the manufacture of this substance, the cloth is car- 
ried between rollers beneath the coating mixture, and the 
surplus is removed with a long scraper. ‘The compound is 
mixed with naphtha; and, on the date above mentioned, a 
man was reaching over the covering machine, when the 
frictional electricity, generated at the rollers, drew sparks 
from the man's fingers, which ignited the naphtha and 
destroyed the mill. In the other mills of this company, 
copper conductors, leading to the earth, were placed at 
every place where there was a liability of the production of 
frictional electricity ; so that it is now impossible to obtain 
a spark by placing the knuckles at any belt. 

The present process of calendering paper, electrifies it; 
and the pile of sheets retain the static charge for a long 
time. Such paper cannot be printed with any facility, 
as every printer knows to his cost. In printing the calen- 
dered sheets of Gregory's seed catalogue, out of ninety 
thousand sheets that were given to the printer, eighty-one 
hundred were utterly ruined, and many others defective. 

An example of the ability of highly finished paper to 
retain a static charge, can be seen by unfolding one of the 
semi-weekly issues of Bradstreet’s upon a desk, and rubbing 
it with dry hands briskly from the centre to the edges; if 
the air is dry, it will then retain its position upon a shellac- 
ed door, for a long time. 

F. W. Bacon, the veteran mechanical engineer, has 
written to Cotton, Wool and Tron, an account of some in- 
teresting experiments which he made with frictional elec- 
tricity, in the mills of the Boston Manufacturing Company, 
at Waltham, Mass., in 1839. He states: 

“А belt, some fourteen inches wide, running some 1, 200 feet per min- 
ute, was run from an adjacent building into the weave shop, over the 
looms. It was soon seen that four pairs of looms, over which the belts 
passed, were seriously affected, The weavers declared that it destroyed 
their hair—that it made it ‘stand on end”; if a thread broke, it 
sought at once the belt; that all the dust of the shop accumulated around 
them, to fall on the webs when the mill stopped. It was impossible to 
get weavers to run them. The oversecr of the room applied to me to 
help him out of the trouble, having exhausted his own patience in at- 
tempting to remedy the evil. I took a {$ inch bar of iron, of sufficient 
length to cover the width of the belt, drilled holes through it (No. 10 
wire gauge) 114 in apart, inserted pointed wires, 2 inches long, fastened 
it up in the proper place, attached a No. ro iron wire to the bar holding the 
points, carrying it off some 30 feet to the water pipe. The remedy was 
complete; the hair fell, the broken threads ditto, and the dust stopped 
where it generated. I have used the same thing since, with equal 
success." 


A COMPANY has been formed, in London, for the construction 
and working of an electric railway under the Thames, through iron cais- 
sons. It will be worked by means of a stationary engine, transmitting 
the power to the carriages, which will run separately, start as filled, and 
occupy about three and a half minutes in the journey. 


—— THE WORK OF LAYING pneumatic tubes under Broadway, has 
been commenced by the Western Union Telegraph Company, who vill 
also lay tubes, in which telegraph wires will be carried. Six of these 
tubes will extend from the new Produce Exchange building to Forty-sixth 
Street, and through that street to Fourth Avenue. Man-holes, four feet 
square, will be built of brick, 400 fect apart, to obviate the necessity of 
tearing up the pavement, when making repairs. 
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STEAM ENGINES FOR ELECTRIC LIGHTING 
PLANTS. 


BY ROBERT Н. THURSTON. 
ПІ.--ЕМСІМЕ5 INDIRECTLY CONNECTED, ONLY. 


THE CORLISS ENGINE. 


IVIDING engines used in driving dynamo-electric 
machines into two principal classes—engines driving 
indirectly through gearing or belting, and engines directly 
connected to the armatures—we may profitably devote con- 
siderable space to the first class. And, although machines 
of the kind which have come to be distinguished by the 
appellation “high-speed engines" may be, and often are, 
indirectly connected, it is proposed to leave the examina- 
tion of such engines to a later article on directly connected 
engines, and here to describe only the “drop-cut-off” 
engines, or those with ‘‘ detachable valve-gear," which can 
only drive the armature of the “dynamo” indirectly. 

The first drop cut-off introduced, had a form patented by 
Fred. E. Sickles, in 1841. This engine was first built for 
mill purposes, by Thurston, Gardner & Co., at Providence, 
R. I., that firm then holding the Sickles’ patents, except that 
the marine engine business was retained by Sickles. The 
modern stationary engine was thus introduced, and was 
soon extensively made known among steam users by its 
superior performance when competing with the older engines, 
which were then usually arranged to expand steam about 
one and a half times by the lap of the single three-ported 
valve. A few engines were built of a better design, fitted 
with an independent cut-off valve on the back of the main 
valve. These two last named engines would, at best, with 
good boilers use five or six pounds of coal per hour, and 
per horse-power, where the Sickles valve-gear would bring 
the consumption down to four. 

Regulation was always effected by a governor controlling 
a throttle valve. This governor was usually a common fly- 
ball governor, and its deficiency in power and lack of 
isochronism, the distance of the regulating valve from the 
engine valves, and the range of motion required in its 
operation, and the resistance offered by the packing of the 
steam, altogether, made this combination a very ineffective 
regulating apparatus. Thurston, Gardner & Co., sub- 
stituted for this the Pitcher hydraulic regulator and a 
register valve, which gave a much better regulation; this 
contrivance was also isochronous, 4. e, it was capable of 
holding the engine at speed, whatever the variation of 
steam-pressure or of load. 

But an immense step in advance of this, then, best prac- 
tice was made by Geo. H. Corliss, a young Poughkeepsie me- 
chanic, who had exchanged the re of sewing- machine inven- 
tor for that of the inventor of the most famous steam engine 
that has appeared since the time of Watt. The Corliss engine 
was patented in 1849, and rapidly came into use, its re- 
markable economy, when competing with the best existing 
engines, the peculiar business tactics of its builder, and the 
rapidly increasing demand for efficient, and especially well 
regulated, engines, combining to give it a wonderfully rapid 
introduction. 

The engine is an interesting illustration of a machine 
which is the representative of a peculiar type, each detail 
of which is especially adapted to its place in that machine, 
and is characteristically different from the parts which per- 
form the same office in other engines. The leading features 
of this machine are: 

I. The use of four valves—two steam, and two exhaust 
so placed as to reduce “clearance” to a minimum. 

2. The use of a rotating valve, capable of being cheaply 
and readily fitted up, of being easily moved, and of being 
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conveniently worked by connections outside the steam 


spaces. 
3. The use of a wrist-plate," 


of port to be maintained during an appreciable interval, 
and a free and complete steam supply and exhaust. 
4. A beautifully simple and effective method of detach- 


ing the steam valve from the driving mechanism, and of 


insuring its rapid and certain closure at the proper moment, 
to produce any desired expansion of steam. 
5. A direct connection of the governor, so as to deter- 


mine the ratio of expansion, while so adjusting the power of 
the engine to the work to be done, that the variation of 


speed with changing loads becomes a minimum. 


6. Making this latter adjustment in such a way as to 


throw the least possible work on the regulating mechanism, 


caused to oscillate by a 
single eccentric, and directly so connected with all four 
valves that each may be given a rapid opening and closing 
movement, and held open and nearly still, at either end of 
its range, by swinging the line of connection nearly into the 
line between centres, thus permitting nearly a full opening 


was as novel and as successful as the mechanical device 
itself. He offered to put his engine in place of rival 
engines, either with a guarantee of a certain saving, and at 
a stipulated price, or, often, to take as his compensation 
the actual saving shown on the books in a stated time. 
This system was eminently satisfactory to the purchaser, 
both as making him safe against loss, and as giving him 
some of that confidence in the engine which the maker 
himself unquestionably possessed. Corliss’ work fully 
justified his claims, and the expenditure of fuel was brought 
down to between three and four pounds per hour, and per 


horse- power, according to size and situation of the engine, 


with occasionally still better figures in condensing engines. 

These engines are now built, not only by the Corliss 
Steam Engine Co., under the eye of the inventor, but by 
many other builders. It has found its way into every part 
of the world ; and the engineer visiting Europe, will find a 
pleasure in observing the general adoption of this American 
invention in every country, and for every purpose. Euro- 
pean makers frequently modify the design, but rarely with 


and thus to give the governor the greatest possible sensitive- |the desired effect of securing an improvement in cost or 


. ness and accuracy of action. 


efficiency, and frequently with a decidedly contrary result. 


THE HaAnRis-CoRLiss ENGINE. 


7. A form of frame and general design of engine, which 
gives maximum strength and stiffness, with least cost and 
weight. 

All these features are combined to form a steam engine 
essentially different, in general and in detail, from the 
engines contemporary with or succeeding it, except where 
the latter may properly be classed as Corliss engines. It 
rarely happens that an inventor succeeds in originating a 
plan so wholly and so essentially novel; and it is still less 
frequently the fact, that a peculiarly original device is 
found superior to all competing machines. In operation, 
the engine was found to exhibit a remarkable economy of 
fuel, and a singularly perfect regulation, and to be far more 
durable and more economical in cost of repairs, on the 
average, than rival builders supposed possible. It very 
soon took the leading place in the market. 

The inventor established himself at Providence, and put 
in operation a method of marketing his machine, which 


Corliss engines are now very Бейеу adopted in 
electric lighting, and are always belted to the dynamos. 
Their excellent regulation is as important a feature in this 
application, as is their economy in use of steam. When 
carelessly constructed, they are, of course, likely to prove 
wasteful and irregular in action. But that these engines 
can be made to give very perfect uniformity of rotation 
will be evident, when it is stated that the writer, in testing 
engines of this class, has found that the variation of speed 
was so slight as to be practically inappreciable, even when 
the amount of work thrown on or off, was a very large pro- 
portion of that done by the engine when working at its rated 
power. 

One other reason for the success of this engine is un- 
questionably the comparatively small cost of its construc- 
tion, where competing with the earlier forms of engine with 
detachable valve-gear. Its valve-faces, particularly, and 
their seats, are surfaces of revolution, and they, as well as a 
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large part of the finished work about the engine, being 
almost wholly lathe-work, the cost of fitting up is com- 
paratively small. 

In detail, the engine consists, as shown in the above 
illustration of one of its standard forms, of a steam-cylinder 
sustained by any substantial connection with the foundation. 
The main pillar-block sustains the crank-shaft at the 
opposite end of the machine, and a strong brace, connecting 
these two pieces, forms, at the same time, a support for the 
crosshead guides. 

_ This form of engine-frame, used by Horatio Allen, the 
veteran president and engineer of the Novelty Iron Works, 
at a very early date, was adopted by Mr. Corliss, and has 
been copied from his engines by other builders throughout 
the world. 

The four valves are placed at top and bottom of each 
end of the cylinder, their rotating stems projecting, and are 
moved by the “wrist-plate,” set usually, as here, at the 
middle of the cylinder, the valve connections radiating to 
the four corners, where each is attached to the valve rock- 
ing-arm, the exhaust by pin-connections, the steam by a 
catch, which can be readily “tripped” by the adjustment 
of a little cam set on the valve-stem, behind the arm. 
When tripped, the steam valves are closed by a spring in 
engines now built by Mr. Corliss, and by weights in bis 
earlier engines, and in those of other builders. 

The governor is belted from a pulley on the main-shaft, 
and its oscillations are controlled by a “dash-pot,” seen 
attached to the side of its standard. The governor, having 
no work to do but to set the tripping-cam, or the equivalent 
for it adopted by Corliss and others in various designs, is 
entirely free to adjust itself to the normal position due the 
speed of the engine, and thus is made perfectly capable of 
doing the best possible work. Many foreign builders have 
attached the Porter loaded governor to this engine. The 
advantage is less obvious here than in engines in which 
more strength of action is needed. 


IN RELATION TO A PARAGRAPH in the London 7ruth, which de- 
clared that the Edison lamps in the library of the House of Commons went 
out twice within a period of ten days, Mr. Edison writes to The Evening 
Post to say, that the system used in the House of Commons at the time 
alluded to was the Swan light. He says that since his lights have been 
in use in the House of Commons, there has been no failureon the part of 
any of them. 


A CURIOUS INCIDENT is reported as occurring on Siemens’ 
electric railway at Portrush. Owing to the fact that as yet only part of 
the line is furnished with electric conductors, a steam engine is still used 
as well as the electric locomotive. А few days ago the steam engine while 
drawing its load along the line, came toa stand through the accident of 
bursting a boiler tube. News of the disaster having been sent to the 
terminus, the stationary dynamo-electric machine which supplies the cur- 
rent was set into action, and the electric locomotive despatched to the 
rescue. It returhed an hour later bringing the disabled steam engine 
behind it. 


SEVERAL LOCAL electric lighting companies have lately been 
organized for supplying the public with arc lights produced by the 
dynamos and lamps of the Zhomson-Houston system. Among the most 
successful of these local companies are those at Lynn, Fall River, Lowell, 
Fitchburg, Hartford, Utica and Kansas City. The parent company 
has been known heretofore as The American Electric Co, of New 
Britain, Conn., but the control of the company having passed into the 
hands of capitalists in Eastern Massachusetts, the name of that company 
has been changed to 772 Thomson-Houston Electric Co., and the 
principal office has been established at Boston. The dynamos and lamps 
are still manufactured at New Britain, but a factory for their production 
is shortly to be opened at Lynn, Mass. 


THE А, В, C, OF ELECTRICITY. 


LIEUT. BRADLEY A. FISKE, U. 8. N. 


PART I. 


HOUGH the advance of electrical science, during 
the past few years, has been so great that none but 
specialists have been able to follow it, yet the inventions 
and discoveries which have been made affect us and our 
surroundings so intimately, that even those who have had 
the least time to devote to the subject, cannot but feela 
ersonal interest in all that pertains to it. With many, this 
interest is merely that which every one feels in things new 
and strange; while with others, it is aroused by the impor- 
tant commercial position which has suddenly been assumed 
by electrical companies, and by the practical advantages 
they offer in the way of lighting streets and houses, and 
economically furnishing motive power for machinery. 


The attention commanded by the subject is shown in the 
daily press. Scarcely a paper сап we peruse without find- 


ing a notice of some new invention or discovery, or of the 
extension of electrical systems to comparatively uncivilized 
quarters of the globe. 

The succession of important inventions has been so 
rapid as to be bewildering. Hardly had the telegraph be- 
come a practical thing, upon an extended scale, when elec- 
tric lights began to be used in Paris; shortly after, came the 
announcement of the transmission of speech in the tele- 
phone; shortly after, we were told that spoken words had 
been reproduced by the phonograph; then we heard that 
electricity had been stored in an accumulator; and now, 
we are asked to believe that we shall soon see distant ob- 
jects by electricity, as we now hear distant sounds. Prob- 
ably the most striking featüre of the electrical question is, 
that as yet, no limit can be seen to the increase of the 
applications of electricity: Мару years ago, a limit could 
be seen to the power of steam; but nothing like this yet 
looms up before us, with electricity. Even in the oldest 
branch of electrical science, that of generating electrical 
currents, discoveries and inventions are being, almost daily, 
made, especialy in generating currents by heat, that 
threaten to revolutionize every system now in vogue. 

The simplest way of getting an electric current is the well- 

known method, which we have all tried, of putting a piece of 
zinc and a piece of copper into a vessel of water, to which a 
little sulphuric acid has been added, and then joining the 
metals by a wire. What now ensues, nobody exactly knows; 
but the zinc is found to be slowly dissolving away—being 
attacked by the sulphuric acid—and the wire to possess 
many curious properties, which it did not possess before, 
and which it ceases to possess as soon as it is removed from 
the metals. These properties are said to be due to a cur- 
rent of electricity, which flows through the wire from the 
copper to zinc. Whether such a current flows, or not, has 
never yet been definitely proved; but the hypothesis is a 
convenient one, and is now generally adopted, all over the 
world. 
Nearly all of the practical applications of electricity 
have been made by combining electricity and magnetism; 
for, as is well known, electricity can produce magnetism in 
iron, and magnetism can produce electricity in wires. Mag- 
netism is, however, found unaccompanied by any apparent 
evidences of electricity in the natural lodestone, and in 
steel which has been magnetized by being rubbed upon a 
piece of lodestone. | | 

But the practical uses of the steel magnet are very lim- 
ited; while those of a magnet made by passing currents of 
electricity around a bar of soft iron, are so many as to defy 
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enumeration. No telegraph sends a message from one 
place to another, no telephone acts, no electric machine, no 
electric light, no electric, apparatus of any kind, it might 
almost be said, can operate without a magnet of this kind. 
Its great usefulness lies in the fact, that its magnetization is 
completely under the control of the current; for, as soon as 
the current passes, it becomes a magnet, and as soon as the 
current ceases, the magnetization ceases. So rapid, in fact, 
is its action, that a magnet of this kind, called an “ electro- 
magnet," can be magnetized, and demagnetized, hundreds 
of times in one second. 

To make an electro-magnet, all that we have to do, is to 
take a bar of soft iron, and wrap around it a wire, being 
careful that the turns of wire do not touch each other. To 
render this operation easy, wire is manufactured which is 
covered with a coating of some material like rubber, which 
does not conduct electricity. On now attaching one end of 
the wire to a piece of zinc, and the other to a piece of 
copper, placed in the vessel of acidulated water, a current 
will immediately pass through the wire, from the copper to 
the zinc; or, to use the terms ordinarily employed rn elec- 
trical science, from the positive to the negative pole of the 
battery. If, now, we place a piece of soft iron in front of 
the end, or "pole," the soft iron will be instantly at- 
tracted, and if free to move, will affix itself hard against 
the pole. If we then "break the circuit," by removing 
either wire from the battery, or by breaking the wire, the 
current will instantly cease, and the soft iron will instantly 
drop off. The electric bell, which we ring by pressing a 
button, is a simple application of the electro-magnet. 
When we press a button on the wall of a room at a hotel, 
we simply force together two wires, one of which comes 
from one pole of a battery, while the other comes from the 
other pole. In other words, we “close the circuit," so 
that an electric current passes. But one of these wires goes 
around an electro-magnet, at the hotel office. This electro- 
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magnet, being therefore magnetized, attracts a piece of soft 
iron placed in front of it, and draws it towards itself. On 
the other end of this piece of soft iron, which is called the 
armature, is a clapper, which is near a bell, so that as the 
armature moves towards the electro-magnet, this clapper 
strikes the bell. Thus, by pressing a button in our room, 
we cause a bell to be struck in the office. But the reader 
will hardly be satisfied with this explanation, for he has 
noticed, that when he presses the button, the bell does not 
give out one sound, but emits a jingling sound, as if struck 
many times. The reason of this is, that a single tap might 
fail to call attention, whereas, a continuous rattling noise 
can hardly fail to attract the notice of any one within 
hearing. The rattling is accomplished by having in the bell 
a little device—such, that when the armature is attracted 


towards the electro-magnet, the motion separates two points 
which were in contact, and through which the current was 
flowing. As soon as the points are drawn apart, the current 
is therefore, broken. Being broken, the electro-magnet in- 
stantly loses its magnetism, so that it ceases to attract its 
armature, and the armature is immediately drawn back by 
a spring. But this motion brings the two points together 
again, thereby closing the circuit again, which results in 
again attracting the armature. Thus, the armature autom- 
atically makes and breaks the circuit, and is, therefore, 
attracted towards, and drawn away from, the electro-magnet 
many times a second; and, therefore, strikes the bell many 
times a second. | 

Telegraphing is also an adaptation of the principle of the 
electro-magnet, in which the operator, in one place (New 
York, for instance), closes the circuit of a wire which runs 
from New York to another place (say Chicago), and passes 
around an electro-magnet at that place; so that, as the op- 
erator in New York closes the circuit with his key, the 
armature in Chicago is attracted, and strikes the electro- 
magnet with a sharp click. Now, each letter of the alpha- 
bet can be signaled, by closing the circuit a certain number 
of times, and for periods of different durations; so that a 
practiced ear, on listening to the clicks of the armature, can 
read each letter as it is made. 

The telegraph has now become such an everyday affair, 
that it is difficult to realize the difficulties put in the way of 
the early inventors, even by those whose interests it was to 
promote. It is related, that shortly after the battle of 
Waterloo, Sir Francis Ronalds invented a system of tele- 
graphy, and referred it to the War Department. This 
system, though far inferior to those of the present day, was 
yet a great improvement over the clumsy methods then in 
vogue, of waving flags and other visible objects. But the 
war department declined having anything to do with the 
new invention, saying, “ Now that the war is over, tele- 
graphs will be no longer required!“ 

Of late years, many inventions have been made for 
sending messages more rapidly than can be done by the 
hand of a man. Іп these systems called automatic systems, 
the sending and receiving are accomplished by machinery. 
In most of them a long piece of paper tape is perforated 
with a series of dashes and dots, which correspond to the 
letters of the message. B, for instance, being represented 
by a dash and three dots (— . . .) would be represented 
on the tape by a long slit and three holes. To accomplish 
the perforation rapidly, a perforating machine is used, some- 
what similar to a type-writer. The paper tape on which the 
message is to be prepared, being put in the perforating 
machine, the operator presses the keys of the machine, in 
their proper succession ; and as each letter is pressed, the 
corresponding perforation is made in the tape. When the 
tape has been prepared, it is woundupon a reel. From this 
reel, it can be rapidly unwound by turning a crank, which 
winds it upon another reel. In going from one reel to 
the other, the tape passes over an iron roller to which is 
attached a wire from one pole of the battery, and under a 
metal stylus, which is attached to the other pole of the 
battery. When this stylus rests upon the paper no current 
can pass, because paper does not conduct electricity. But 
when a hole or slit passes under the stylus, the stylus drops 
down and comes into contact with the metal roller, thus 
making the circuit. It is evident that, when the tape is 
drawn along at a uniform rate, the current will be made as 
each round hole and slit pass beneath the stylus, being 
made for a longer time when a slit passes than when a round 
hole passes. Now to receive these rapidly succeeding cur- 
rents, whose duration is inconceivably short, it is clearthat 
we need some exceedingly sensitive device. We find this 
in a piece of paper soaked in a certain chemical, for when 
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a current passes through it, no matter for how short a 
time, it stains the paper. In using this to receive a des- 
patch sent by the means just described, the piece of paper 
tape is rapidly drawn between a metal surface and a stylus, 
the metal surface being connected to one pole, the stylus to 
the other. Each time the current is made, therefore, a stain 
will be left upon the paper tape, and the length of this 
stain will be proportional to the duration of the current. 
So that, when a slit passes under the stylus, at the sending 
end, a long stain will be made upon the receiving tape; and 
when a round hole passes, a short mark will be made upon 
the receiving tape. Thus the receiving tape will be marked 
with the same succession of dots and dashes as was the 
sending tape. 

The operator at the receiving end has now only to read 
off the message, translate it into ordinary language, and 
send it to the person for whom it is intended. 

In practice more than one message can be sent over one 
wire at the same time. By the invention of duplex and 
quadruplex telegraphy, in which we find to a great extent 


the hand of Edison, as we do in every branch of electrical. 


science, two messages can be sent in one direction at the 
same time that two other messages are being sent in the other 
direction, or four messages in all. Butthe apparatus is too 
complicated to warrant the attempt to explain it in a general 


article of this kind. 
(To be continued.) 


NEW YORK ELECTRICAL SOCIETY. 


T the meeting of the New York Electrical Society, 

May 18th, Mr. Walter P. Phillips described the sys- 

tem of telegraphy invented by himself, known ав “ Steno- 
telegraphy." He said: 

There is so much confusion, in the telegraphic mind, 
concerning my devices, that perhaps I may as well 
explain the objects and aims I have in view. 

To make myself understood, I will say, this is an ink 
writer (holding one of the Phillips’ automatic machines in 
his hand). It is something like the Digney ink writer; 
something like the Wheatstone; better, I think, than either. 
The use to which this instrument is put, is to receive con- 
tractions, based, primarily, on the abbreviations used by 
operators, ever since I was a boy, and learned to telegraph, 
22 years ago. These contractions—which I have amplified, 
systematized, and finally developed into a perfect system of 
short- hand for telegraphic purposes—I call “ steno-tele- 
graphy.” It differs widely from the old abbreviations, and, 
where you will find me using "4. for „where, you will 
also find me employing “Т Q,” for "the question 
“Т F,“ for “the following," and many other combinations, 
capable of being quickly committed to memory, of which 
you probably have never heard. For instance, we say, 
3:15 bug aut 12," which means, At 3:15, the Senate 
went into executive session, and when the doors were re- 
opened, an adjournment was taken until 12 o'clock to-mor- 
row." Noris the system in any way confined to congres- 
sional matter. In handling the general run of news matter, 
we are just as clever. S. S. N.“ disposes of “ Sir Stafford 
Northcote, Chancellor of the Exchequer," while *U T C" 
covers "under the circumstances," апа “С K X,” com- 
mitted suicide." Steno-telegraphy will double, and often 
treble, the capacity of a single wire, a duplex, or a quad. 
Mr. W. J. Cook, the inimitable “ Bif," sent, from Washing- 
ton to Cincinnati, in 5 hours апа 5 minutes, the great 
speech of Senator Conkling, delivered in front of Cooper 
Institute, during the Garfield campaign. It consisted of 
nearly 20,000 words, and took Mr. Conkling more than 
four hours to deliver it. 
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Mr. Cook made an hourly average of nearly 4,000 words. 
His time, however, has been beaten by Mr. Walter L. Pren- 
tice, who has sent 4,600 words in an hour, and by Mr. Fred 
N. Bassett. The latter sent from Washington to Chicago 
between 10.30 P. M. and 3.10 A. M. 21,000 words, two full 
pages of the Zz£er-Oceaz. This was done on one side of a 
quad, with Washington working with Pittsburg on another, 
and Chicago with Pittsburgh on another. Two operators 
copied this matter out, and were clear five minutes after Mr. 
Bassett sent “ good night!" I doubtif two operators could 
have copied more in the same time from expert sending on 
a much steadier circuit; and I doubt also, if any twosenders 
could have gotten the matter over two sides of a quad in the 
time consumed by Mr. Bassett using only one side. 

I have never had any difficulty in teaching men to send 
steno-telegraphy. They become familiar with it, so as to 
average 3,000 words per hour in a few days; but the mod- 
ern operator knows very little about tape, and I suppose 
that there are not more than twenty expert tape readers 
in the country, outside of those reading the double line 
characters in the American rapid offices, and those whom 
the Western Union are now teaching to read the Wheat- 
stone tape. In view of this scarcity of tape men, I reason, 
that if I could take steno-telegraphy on an embosser, or 
ordinary Morse register, and run it through a transmitter 
at a low rate of speed, a sound operator could copy out 
the contraction in full, and we thus could do away with 
the ink recorder, and the reading sight instead of sound. 
I went further than this. I made an automatic which util- 
izes the Morse talent. Ihave nothing to do with perfora- 
tors. I adhere to the Morse register, and with the matrix 
made by it, I transmit into the line, at any desired rate of 
speed, from ten words per minute to 200 words per 
minute. .I can work with these slips up to the 
Wheatstone standard of speed, and сап take it 
either on an ink writer or оп the sensitive tape, 
and I can do, what neither the Wheatstone, nor 
any other system can do, outside of mine — І 
can let an operator send, on a local circuit, say 60 mes- 
sages an hour, and put them over one side of- a quad at 
the rate of 120 per hour, take them on an embosser, and 
then slow them down on a local circuit to 60, 50, 40, 30, 
20, Or Io messages per hour, according to the capacity of 
the receiver. I have demonstrated that I can send 60 
words a minute to Chicago, over one side of a quad, or 
3,000 words per hour. If, then, the matter be press, and 
the sending operator entapes it in my contractions, it can be 
sent at the rate of from 7,000 to 10, ooo words per hour. All 
this is accomplished without the intervention of the per- 
forator. The work is all to be done by Morse men 


";|—done by men trained to read copy, done with a 


Morse key, and consequently, done in a workmanlike and 
intelligent manner. If any automatic outside of this one, 
is ever a success, it will be the Wheatstone, and how many 
men out of the great army of Morse operators in this coun- 
try to-day will ever take kindly to punching paper with a 
pair of toddy sticks? In England, where caste pervades 
everything, it is easy to club men into doing anything ; and 
I understand that the Wheatstone has there been a great 
success. But the American operator has his own notion 
about the proper use of toddy sticks, and thus far he has 
not taken kindly to automatics. Without the co- -operation 
of the Morse men, any new system of telegraphy must 
fail, and I have endeavored to build up a system calculated 
to save wires and employ the men who have devoted their 
lives to learning the business, and whose views, prejudices 
and peculiarities must be taken into account by any man 
who aims to improve on the original Morse method. 

Mr. Phillips then ran some tape, already prepared, 
through one of his transmitters at various speeds, ranging 


— 


from 10 words to 100 words per minute. The characters 
were reproduced on the sounder in circuit with great pre- 
cision. About 75 words per minute seemed to be the limit 
of possibility to read by ear. Much merriment was created 
by the story told by the sounder. The subject was, so to 
speak, a bird's-eye view of that famous press circuit in days 
gone by, No. 4 East. 

At the conclusion of Mr. Phillips’ remarks, Mr. Dan. 
Boyd, Managing Director of the Electrical Portable Bat- 
tery and Gas Igniting Company, of Manchester, England, 
was introduced. He exhibited some novelties in induction 
coils, portable gas igniters, call bells, etc., and imparted 
some valuable information to those present. The company 
he represents use soft iron wire, as well as copper, in the 
construction of helices. The wire is used bare, and the 
insulation of the convolutions is effected by winding with 
the wire a fine cotton thread, which, of course, insulates 
every convolution from the ones next. Economy of space 
is the advantage claimed for this method. 

Mr. Boyd also exhibited a miniature electric light as a 
scarf pin. The battery, supplying the current, is so com- 
pact that it can be carried in the vest pocket. The light is 
powerful enough to enable the wearer to read the finest 
print at ordinary reading distance. Mr. Boyd, at the con- 
clusion of his remarks, presented the society with an elec- 
trical portable gas lighter. 

The circulating library of the society was inaugurated 
at this meeting, and it is predicted and hoped that it will 
be the means of largely increasing its membership and 


popularity. 


OUR PARIS CORRESPONDENCE. 


| Paris, May 12th, 1883. 

Г was only the following day after the experiments, 

carried on last February, at the station of the Chemin de 
fer du Nord, with the system of electric transmission of 
power advocated by M. Marcel Deprez, that we explained 
in these columns the reasons which made us doubt of their 
success. Since that time, an attempt has been made to 
create a certain amount of excitement about this alleged 
discovery. M. Marcel Deprez has been placed upon a 
pedestal, the Académie des Sciences has showered the most 
flattering encomiums upon him, and the government has 
nominated him officer of the Legion of Honor. It is seldom 
that we find a savant reaping the fruits of his discoveries 
during his lifetime, and we shall, therefore, not attempt to 
criticise this rather factitious enthusiasm, but on the sole 
condition that it is disinterested—a matter which we shall 
learn some day or other. Still, as the reader will not fail to 
find an absolute contradiction between my personal views 
and those of the report of the Académie des Sciences, I 
think it my duty to offer a few remarks as to the way in 
which the official committee looked at this problem of the 
electric transmission of power. 

When M. Tresca was invited to make experiments with 
the apparatus of M. Deprez, he confined himself to stating 
some industrial results, so as to seem to explain certain 
divergencies between theory and practice. He passed 
justice on the exaggerations that prevailed in the beginning, 
and came to the conclusion that the power received repre- 
sented only about one-third of that spent. 

The committee, which was composed of Messrs. 
Bertrand, Tresca, de Freycinet, de Lesseps, and Cornu, did 
not think proper to place themselves on this ground, but 
wanted to display science, and to prove (what no one 
doubted) their competency in such matters. They brought 
up calculations, analyzed all the phenomena to the minu- 
test degree, and, amidst the scientific apparatus, they com- 
pletely lost sight of the interesting side of the question. 
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It is of small importance whether the electric transmis- 
sion of power to a distance was first accomplished by Fara- 
day or not, by producing deviations of the needle of a 
galvanometer by introducing the induction magnet in the 
inducted coil. This cannot be regarded in any way as an 
instance of the transmission of power to a distance, for, at 
this rate, the mariners' compass might be cited as ante-dating 
Faraday's experiments. The problem that now excites 
electricians, and the solution of which would be so important 
to industry, consists in the transmission of great powers to 
a considerable distance. When the utilization of the Falls 
of Niagara is spoken of, it is not for the purpose of running 
a sewing machine; but the members of the Académie des 
Sciences do not seem to have considered that the whole 
difficulty lay in the measure of the power received, and in 
the distance. They implied that the returns stated by 
them were absolute, and that we might infer, from the fact 
of four or five horse-power having been sent for a few min- 
utes to a distance of some eight miles, that 500 horse-power 
might be transmitted sixty miles by a suitable modification 
of the machines, It would not be outof the question, then, 
to ascertain whether there was not a limit to these transmis- 
sions by electric machines, but the experiments have yet to 
be made. The committee indicated the three great prin- 
ciples of the question: the ¢ransport lo a long distance of a 
considerable power in advantageous conditions of cost. They 
were kind enough to believe that the first two conditions 
had been satisfied, although the distance did not exceed 
eight miles, and the effort received 4.44 horses. As to the 
last point, not having any precise data, they thought it best 
to declare that the return was of only secondary importance, 
as, generally, forces had to be employed that were unutiliza- 
ble by the distance from their source. 

A manufacturer would not be satisfied with such a 
statement. The whole future of this new application of 
electricity depends on the value of the produce—that is to 
say, on the proportion of work received on the generator to 
the work paid out on the receiver. The fitting up the 
hydraulic works, the number of machines, and their power, 
the number of conductors and their diameter, and all other 
matters pertaining to the cost and the power transmitted, are 
closely connected with the return. It is, therefore, simply 
begging the question to write “ However small may be the 
proportions utilized, provided it is cheap, the result will be 
advantageous." 

We will not analyze the report of M. Cornu here, but 
it can be seen from this one remark, that it is conceived from 
a purely theoretical standpoint. In that case the labors of 
M. Marcel Deprez could be unreservedly commended, and 
the Académie des Sciences, which seems to have known as 
much about them as of those of Mr. Smith of Oxford, the 
post mortem laureate of the mathematical prize, took advan- 
tage of the opportunity to make. up for the neglect. During 
the past eighteen months all the calculations referring to 
electric transmission of power have been published in every 
language; to cite only a few of the best known names, Dr. 
Froelich in Germany, and Mr. Hopkinson in England, have 
written on the subject, and contributed severally to the 
popularization of the idea, which was officially announced, 
for the first time at the International Congress of Electri- 
cians in Paris, in 188r. 

Nobody at present thinks of disputing the theoretical 
truth of it, but lengthy experiments must be made before 
a correct idea can be formed of the importance of this 
“industrial revolution " as it has been too hastily dubbed. 
It seems to us that M. M. Deprez has entered on a wrong 
path in trying to prove too much at once. The predilection 
he has for a galvanized wire conductor of 4 millimetres 
(0.157 inches) diameter, entails a considerable increase of 
resistance in the circuit, and has an injurious influence on 
the produce. 
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Copper wires, although dear, must be employed for long 
distances. As to fine wire machines designed to give a 
great deal of electro-motive power with feeble intensity, we 
believe that they must be modified so as not to require 
velocities of 1,000 or 1,500 revolutions—as such are not 
without objection. Experiments to this end are now being 
made in Paris, and although there has not been such noise 
made about them as about those of M. M. Deprez, they 
have been already productive of some remarkable results. 
The electric company that has been quietly conducting 
investigations for the past eighteen months has now in 
fact, definitive models of machines that will transmit from 
8 to 30 horse-power several kilometres. It will, doubtless, 
be seen working at the coming electrical exhibition of 
Vienna, and that city, where Gramme first exhibited the 
transport of power, will be the first to judge of the progress 
made in this line within the past ten years. 


There has not been much talk about electric companies 
for some months past—at least as much as there used to be. 
They are engaged in strengthening their position, and do 
not need the publicity of which they made a somewhat too 
liberal use in the beginning. The advantages of electricity 
are being more appreciated, however, and its applications 
are increasing slowly but steadily. Inventors are growing 
tired of devising dynamo or magneto-electric machines, and 
regulators. The first patent for the Gramme machines will 
become public property in a few months, and there is no 
lack of electric lamps that will work well if carefully 
constructed. 

It is becoming more difficult, therefore, to dispose of 
patents, or even working licenses. Such financial consid- 
erations as these, have dulled the imaginative faculties, and 
explain the attention and experiments that have now been 
turned towards the battery. We have already referred to 
this subject, and we believe it interesting to make some 
additional remarks at present. 

The Comptoir d' Escompte, of Paris, which was lighted, 
during a part of the winter, by both arc and incandescent 
lamps fed by batteries, is now about giving up the system, 
Owing to its exorbitant cost. The fitting up of the batteries 
cost more than 300,000 francs, and the working expenses 
have been in proportion to this figure. It was believed that 
the batteries would do away with the use of gas and engines, 
but a gas motor had to be used, and the question is, why 
not have adopted the electric machines from the outset. 

A great many errors have lately been published with 
regard to the bi-chromate of potash battery of M. Trouve. 
Mr. Hospitalier shows, by figures in a letter to the Sociéte 
Francaise de Physique, what little economy there can be in this 
system of lighting. The following is the outlay to obtain 
one-horse power for an hour, and maintain six incandescent 
lamps at a luminous intensity of 16 candles: 

Wrought zinc plates, - - - 1,460 grams. 
Bi-chromate of potash,  - - 2,400 “© 
Commercial sulphuric acid. - 7,200 

The zincs of the battery are amalgamated, and it may 
be safely assumed that they cost one franc per kilo, or 1 fr. 
дос.; the bi-chromate of potash comes to 3 fr., 60c.; and the 
sulphuric acid (o.20c. per kilo) to 1 fr. 44c.; giving a total 
of 6 fr., 50c., or somewhat more than one franc per hour, 
and per lamp. Nor is the wages of the person in charge 
included. It is necessary to state that the battery can not 
be left neglected during several hours ; the zinc must be 
immersed deeper at the end of an hour and a half, so as to 
maintain a steady current, and this operation must be 
frequently repeated to the last. The current always de- 
creases after four hours' running, falling from eight to five 
ampéres, and is then no longer sufficient. 

The bi-chromate of potash battery is, therefore, only 
adapted for illuminations de luxe, and even then on condi- 
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tion that they be not of long duration. Оп the other hand, 
gas, with proper burners and glass chimneys, will give an 
illuminating power of two carcels (16 candles), with a con- 
sumption of 180 to 200 litres, and will cost only 36 centimes 
for a light quite as good as the six incandescent lamps, and 
minus all the trouble of the battery. 

In fact, incandescent electric lighting cannot compete 
with gas, except in establishments where the motive power 
is at hand. In that case, some fifteen or twenty lamps, of 
8 candles, can be put up at a cost of 1,200 francs, and the 
cost will not exceed two centimes per lamp per hour. In 
the paper mill, near Grenoble, and in the workshop of M. 
Lazare Weiller, at Angouléme, lamps have been put in under 
these conditions, and have proved perfectly satisfactory. 


The first plan for supplying electric light and power in 
cities, has been submitted to the city councils of Nantua 
and Bellegarde, by M. Emile Reynier. These cities have 
been selected, owing to the water power in their vicinity, 
the possibility of using ærial conductors, and the small 
extent of the cities themselves. 

But this is an ensemble of favorable conditions that is 
rare to find in this country. In applying for a concession 
M. Reynier placed the price for the city for 1000 kilogram- 
metres at one tenth of опе centime—or 27 centimes per 
horse-power of 75 kilogrammetres, and at double this 
(54 cent) for private parties. The consumption would be 
calculated by a metre, constituted by an electro-chemical 
bath. Under these circumstances, a light equal to one 
carcel (8 candles), would cost with the vacuum incandes- 
cent lamps, 2 centimes per hour forthe municipality, and 
4 centimes for private parties. The contractor confines 
himself to selling electric energy—and not busying himself 
with the question of its use either for lighting or work. 

It islikely that accumulators, charged during the day, 
will have to be used to insure regularity.of service. It has 
to be seen likewise, whether the counter or metre will be 
placed before or after the accumulators, for on its position 
will depend the rate finally paid by the consumer. The 
carrying out of this project will be looked forward to with 
interest by electricians. 

Since the applications of electric light have become so 
numerous, the want of improving the photometric methods 
has become urgent; and it is especially necessary to have a 
luminous standard that will allow of a reliable comparison 
with the light furnished by gas. 'The question was dis- 
cussed at the International Electrical Exhibition of Paris, in 
1881, but it was not settled, nothing more being done than 
to recommend the use of the Carcel lamp according to the 
rules of Messrs. Dumas and Regnault. The conference of 
electricians that met in Paris in 1882, recommend for а 
luminous standard the surface of 1 square centimetre of 
platina in fusion. M. Violle has made some very interest- 
ing experiments on the radiation of silver in fusion, and 
intends to follow them up with some on platina. But, 
whatever may be decided on by the committee, the process 
will be too delicate of application to suit industrial purposes. 

Itis likely that each country will want—were it only 
through amour propre—to keep its own standard. France, 
the carcel lamp; England, the spermaceti candle; Germany 
the paraffine candle, &c. It would be, therefore, of the 
greatest benefit to determine the relative values of the 
various types of light, since the luminous intensities of the 
electric light are expressed by different figures in the various 
countries. А well-known engineer, connected with the gas 
industry, M. Mounier, has carried on a most complete set 
of experiments to this end. He compared the English 
spermaceti candles, burning under the same conditions as 
used in photometric tests for London gas, with the Carcel 
lamp; and also, with this latter, the German paraffine can- 
dle as adopted by the German gas companies; and the 
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stearine candle as used in the official gas tests in Munich. OV THE MIXTURE OF SIGNALS IN TELE- 


He finally compared with the Carcel the ordinary candle 
called Zioile, or star, of which frequent mention is made in 
the contracts between French municipalities and the gas 
companies. 

He found that the normal Carcel lamp, using 42 grams 
of colza oil per hour, corresponds to 

8.3 English spermaceti candles, 

7.5 German paraffine candles, 

6.5 Munich stearine candles, 

7.4 “ Etoile” stearine candles, of 5 to the package, 
7.6 Etoile stearine candles, of 6 to the package. 

To show how annoying such variations are, it will be 
sufficient to say, that the gas, of which 105 litres in Paris 
would be equal to the carcel, would be equivalent to 13.5 
candles according to English calculation, and 14.5 candles 
according to the Berlin standard. 

It would be a great benefit, therefore, to the lighting 
interest in general, to have an international standard alto- 
gether independent of the Carcel lamp and the candle, with 
the numerous errors connected with them. Mr. Methven and 
Mr. Vernon Harcourt have been trying to find a solution to 
the delicate problem. According to M. Mounier, the 
arrangements suggested by Mr. Methven do not give suffi- 
ciently steady results for their adoption, but the use of car- 
buretted air by means of Volatile carburet of hydrogen 
extracted from petroleum, and with a proper burner, as 
indicated by Mr. Vernon Harcourt, would fulfil every re- 
quirement. It isadvisable, therefore, to have an understand- 
ing between the English, French and German gas com- 
panies to test this last named standard thoroughly, and to 
recommend its adoption. The American gas companies 
who have been enabled to appreciate the skillful experiments 
of Mr. V. Harcourt, will not remain indifferent to such a 
reform, and thus an international standard could be created 
which would answer until the savants agree as to the 
selection of the luminous source. 

Рн. DELAHAYE. 


MUTUAL DISTRICT MESSENGER COMPANY 
OF BOSTON. 


T the annual meeting of this company, held at Boston, 
Saturday, May 1gth, the number of directors was 
increased from five to nine, and the old board of the Mutual 
District Company of Boston re-elected: James M. Prender- 
gast, of Francis E. Bacon & Co.; Parker C. Chandler; 
Henry W. Pope, of New York; D. J. Hern, Supt. of M. U. 
Tel. Co.; Allen S. Weeks, of Geo. Wm. Ballou & Co.; and 
four nominated by the Western Union Telegraph Company, 
as their representatives on the board, were also elected: 
Frederick L. Ames, a director in the Western Union ; D. 
H. Bates, Vice-President of the Western Union ; W. C. 
Humstone, and C. A. Tinker, Superintendents of the West- 
ern Union. | 
Мт. Н. W. Pope resigns the general management, which 
be has held since the organization of the Mutual Company, 
and is succeeded by Mr. D. J. Hern. The contract for the 
exclusive collection and delivery of telegrams of the West- 
ern Union Telegraph Company in the city of Boston, cov- 
ering a period of ten years, was executed. 

The new company will immediately proceed to develo 
and extend its system by opening new offices and consoli- 
dating others. 

The capitalization of the company, under the new 
arrangement, is $250,000, $100,000 of which goes to purchase 
the old company, and to secure the ten year contract; and 
$50,000 in the treasury, to develop and increase the plant 
of the company. The treasury stock is to be disposed of 
at par to the stockholders. 


PHONIC SYSTEMS. 


Bv M. G. EssiG, IN THE Journal Telegraphique de Berne. 


EXPRESSED my opinion in a previous article, that the part of a tele- 
phonic system, which by its nature, position and functions, combines 
the elements that engenders mixtures, is the network of conducting wires 
which are animated by the influence of terrestrial magnetism, and by the 
effect of the continuous shocks which they undergo. I drew the conclu- 
sion that variations of magnetic intensity are produced by the working of 
the telephones, not only in the apparatuses themselves, but also in the 
conducting wire which connects them, and that these variations are trans- 
mitted by magnetic induction, from one conducting wire to theother wires 
in the network, and, consequently, put in activity the apparatuses served by 
these latter. Although experiments would seem to indorse this explana- 
tion of the phenomenon, especially, in so far, as the mingling" is per- 
ceptible at the central office and the extreme stations of the telephonic 
line, yet this forms no proof that the magnetism of the conducting wires 
is the principal cause of the phenomenon. I will endeavor to demon- 
strate this by an instance from a public line of the German network, 
which would seem to prove that the cause must be attributed more to the 
way in which the central bureau is fitted up, than to the conducting wires. 
For the sake of clearness, I shall, first of all, describe the arrangement of 
the central office. 

The lines joining the telephonic stations with the central office, ter- 
minate in the latter in the electro-magnets. The current of the pile that 
is emitted by a station in the conducting line, traverses the spires of one 
of these electro-magnets, excites the attraction of the armature, and 
causes a tongue to fall, which gives an audible and visible signal in the 
central office. To enable the employé to receive the calls of the sub- 
scribers at any time, it is so arranged that one electro-magnet, or both, are 
continually interpolated in the circuit, even when two stations that are 
connected together at the central office, correspond between one another. 
If, in order to understand this phenomenon, we compare the construction 
of this apparatus (the Siemens' telephones are used for transmission and 
reception) with that of a tongued electro-magnet, we shall find that the 
principal organs are alike, and as a consequence of this conformity, the 
same causes will produce the same effects on both. Now, if the telephone 
and the electro-magnet are interpolated in one and the same circuit, we 
shall have, under the influence of the telephonic action, identical effects 
on the two apparatuses with respect to the magnetic condition, and, in 
fact, the words that are articulated in the telephone should be imme- 
diately perceptible in the tongued electro-magnet.* But the effects pro- 


duced by the telephonic working of a line, are not restricted to the appa- 
ratus interpolated in that line. On the contrary, they are transmitted by 
the effect of magnetic induction, from the electro-magnet in the central 
office—on which they are directly produced—to the other electro-magnets. 
But those of the latter that are interpolated in a line, communicate them 
in turn to the telephonic stations where the receivers are put, more or less 
inaction, according to the local conditions. 

According to this idea of the phenomenon of the mixture of signals in 
the receivers, and of which it is difficult to contest the theoretical truth, 
this mixing must be attributed to the method in which the central bureau 
is fitted up—that is, to the reciprocal action of tongued electro-magnets. 
Technical science must, therefore, find one of the following solutions : 

Either to take measures to deaden the effect of such influence to 
such an extent, that it will be no longer detrimertal to the working of the 
system; or to make such a selection and arrangement of the plant, 

t its working will cease to be a cause of disturbance." 

The disturbing effects of the magnetic induction on the receivers of the 
telephonic stations might be deadened, to a certain extent, by making use 
of a carbon transmitter, and having a telephone without magnet or iron 
membrane for signal receiver. It is doubtful, however, whether a 
successful result could be thus obtained ; if these mixings are to be com- 
pletely done away with, then we must also get rid of the electro-magnets 
and, with them, the tongues in the central office, and have other devices 
for calls that will not be, in themselves, causes of mixture. 

An arrangement by which the calls of subscribers would be re-produced 
in the central office by means of electric light, and without any aid of 
electro-magnets, might prove a solution of the problem. 


* The question whether the ear is sufficiently sensitive to perceive this, need 
not be considered here, for the contrary phenomenon, Меч that тога ronounced 
cen 


above an 5 and even А conversation ce, may be 
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heard at the end а well-known fact. 
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AN ELECTRIC HOUR STRIKER. to the armature arbor strikes upon a bell; its weight is suf- 
ficient to carry the armature with its attachments against 
To the Editor of the Electrician: the stop я, besides turning the ratchet wheel. I have 


SEND this description of an electric hour striker after 
a successful trial of three months. It is a clock at- 
tachrnent set in motion every hour by a cam on the centre 
arbor, in the same way as a striking train, for which it is a 
substitute. The number of strokes is regulated by an auto- 
matic switch, and the circuit closer is a pendulum; the 
whole being arranged as follows upon a board (see dia- 
gram) 4. 

The pendulum is hung upon an ordinary clock arbor, 
which is pivoted at a; it is about ten inches long. By its 
side upon another arbor hangs the armature 4, of an elec- 
tro-magnet. To the pendulum arbor is fastened a piece of 
watch spring c, which is so arranged as to come in contact 
with an insulated pin 4, attached to the armature, when the 
pendulum swings to the left. By this motion the circuit is 
closed, and the pin on the armature gives an impulse to the 
pendulum towards the right by means of the spring. The 
spring now moves away from the pin and the circuit is 
opened again. In this way the circuit is closed once every 
second until opened in another place by the switch. 


The spring /, presses upon the face of a ratchet wheel 
having ninety teeth. When the armature moves to the 
right, a pawl 4, attached to it catches over a tooth, so 
that when the circuit is opened by the pendulum spring 
the wheel is carried forward one tooth. In the path 
of the end of the switch spring, twelve holes are cut through 
the wheel, at such a distance apart that when the proper 
number of blows has been struck, a hole is brought under 
the end of the spring and the circuit opened. The spring 
J, is then supported by the piece о. A hammer e, attached 


omitted in the diagram the stop which prevents the wheel 
moving more than one tooth at a time. The current passes 
through the apparatus from the pendulum spring to the 
pin upon the armature, thence through the electro-magnet 
to the ratchet wheel, and out by the switch spring; the dif- 
ferent parts being suitably insulated. Electric tap-bells 


{can be placed in the same circuit with the hour striker and 
| the blows repeated upon them. Three cells of Leclanché 


are sufficient to work the apparatus and one tap bell, at a 
distance of seventy-five feet. 

During the ten minutes just before each hour, the clock 
raises the rod J, a notch in this rod engages both the arm жт, 
attached to the pendulum arbor, and the hammer wire. In 
this way it carries the pendulum and also the armature towards 
the right, the latter hooking its pawl over a tooth of the wheel. 
At the hour both are let go. The armature carries the 
wheel forward one tooth, and closes the circuit at the 
switch. The pendulum then closes the circuit at the 
armature pin, and the first blow is struck. After the last 
blow, the pendulum spring strikes the pin two or three 
times before it comes to rest; but, since the switch is open, 
no blows are struck upon the bells, 

FRED. W. STONE. 
SOMERVILLE, Mass., May, 1883. 


To the Editor of the Electrician. 


N an excellent article upon “ The Prospects of Electric 
Lighting," in your April number, you say: “Тһе 
most serious obstacle to the economical generation of elec- 
tricity by dynamo-machines, is the extremely low efficiency 
of the steam engine as a means of converting heat into 
mechanical work." This is perfectly true; but it does not 
seem to be well understood by practical men, and your 
article does not touch upon the fact, that this low efficiency 
is not chargeable so much to imperfections of the en- 
gine as to natural conditions, which render a large portion 
of the loss inevitable, even in a perfect engine. 

In the science of thermo-dynamics, it is demonstrated 
as clearly and rigidly as any physical law can be, that in 
the conversion of heat into mechanical work, a certain pro- 
portion of the heat taken from the source must, from the 
nature of things, be given up by the engine as heat to the 
refrigerator or condenser. The heat which even a perfect 
engine must reject unused, is to the heat that is received, 
as the temperature of the refrigerator, upon the absolute 
scale, is to the temperature of the source. To illustrate: 
Suppose a condensing engine, working with a boiler pres- 
sure of 8o lbs. per square inch, corresponding to a temper- 
ature of the source of 310° Fah., and having a condenser 
maintained at a temperature of 80° by the same scale; 
these temperatures, upon the absolute scale, are, respect- 
ively, 770° and 539°. Now, according to the law of thermo- 
dynamics, this engine, even if perfect, must give up to its 
condenser i of the heat it receives from the boiler. 
It can, therefore, convert into work only #Ь or thirty per 
cent., of the heat it receives. An engine, therefore, which, 
under the conditions assumed above, converts into work 
eighteen per cent. of the heat given it, has an efficiency of 
sixty per cent, since it performs 40 as much work as 
could a perfect engine. In the best steam boilers, prob- 
ably twenty-five per cent. of the heat is lost in the fur- 
nace, leaving only seventy-five per cent. available by the 
engine; of this, under the conditions assumed above, only 
thirty per cent, or 22% per cent. of the whole, can, in 
the nature of things, be converted into work. If, then, 
the engine actually converts into work eighteen per cent. 
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of the entire heat generated in the furnace, its own effi- 
ciency, considered apart from the boiler, is 13.5, or 
eighty per cent. I believe our best engines are giving 
nearly, if not quite, this percentage of. the work obtain- 
able from heat under the practical conditions of work- 
ing, and they are, therefore, not such very inefficient 
machines. 

In saying that the efficiency of an engine is sixty or 
eighty per cent., of course the word is not used in its usual 
signification, as the ratio of work performed to the mechan- 
ical equivalent of the heat used, but as the ratio of work 
performed to the work which could be performed by a per- 
fect engine. It seems to me proper to use the word effi- 
ciency in the latter sense when reference is had to the 
imperfections of the engine. 

The same law of thermo-dynamics applies to the con- 
version of heat into electric energy. Indeed, in any con- 
version of heat into other forms of energy, under the 
conditions that exist here on the earth, nature demands 
that the larger share of the heat put into a machine 
shall be given up as heat to the cooler bodies that sur- 
round it. The conversion of heat into electric energy, 
directly, can, therefore, save only a small part of the 
loss that now occurs. But if some way сап be discovered 
of converting the chemical energy of fuel into electric 
energy, without first producing heat, it will be possible to 
obtain from a pound of coal four or five times the energy 
now available by our best steam engines. What we must 
look for, to stop this great waste of energy to which we are 
now obliged to submit, is the discovery of some solvent for 
carbon, or some means by which coal can be used, in the 
place of zinc, in our galvanic batteries. 

When we can shovel coal into a galvanic cell, and 
see it gradually waste away, producing electric energy, and 
not heat, the steam engine will pass out of existence; grates, 
stoves, and furnaces will be banished from our houses; gas 
for lighting will be forgotten, and the life of our coal fields 
will be lengthened five times. Who shall make the great 
discovery ? W. A. A. 

ІТНАСА, N. V., May 15, 1883. 


ERTAIN magneto-electric machines аге reversible; 

that is, a current from one will run a similar ma- 

chine in the reverse direction. It does not follow that the 

second machine becomes an economical electric engine. I 

compare a second magneto-electric machine to a water 
wheel, driven in its opposite direction, used for a pump. 

I wish some one would make the following experiment, 
and publish the result: The electric engine should be 
partially made on Page’s plan, using an iron core, which is 
attracted into a hollow helix. The latter should be sur- 
rounded by an iron tube. The core and tube are attracted 
in the direction of the helix’s length. The resistance of 
the electric engine’s coils should be equal that of the coils 
in the magneto-electric machine. As the machines are near 
each other, the resistance of the connecting wires is not 
counted. Can we get from the electric engine more than 
100 per cent. of the power applied to the niagneto-electric 
machine? The engine may yield sufficient energy to drive 
the magneto-electric machine by a belt, after said machine 
has been started by any motive power, the latter being shut 
off when the machine has been set running. "This would be 
perpetual motion. 

JAMES ASHER, 
Kleinburg, Ont. 
May 12, 1883. 


——- THERE ARE SOME four hundred applications for improvements 
in electrical devices waiting examination and report at the patent office. 
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A DEFENCE OF GAS. 


New York, May 18th, 1883. 
Mr. Editor: 
LECTRIC light does not increase the temperature, 
nor vitiate the atmosphere ; this radical defect is not 
shared in by gas, which may ever be relied upon as the re- 
lentless enemy of pure. fresh air. During the summer 
months this fact is particularly noticeable, and can be 
vouched for by myriads of unfortunates, who have to work 
by gas light. Their offices resemble Turkish baths ; cloth- 
ing is a burden to the flesh ; and a state of perpetual per- 
spiration their happy lot. No fuel is required where they 
labor, for gas is an admirable substitute ; it is, indeed, their 
warmest friend. Electric light, on the other hand, wherever 
used, preserves a healthful, equable temperature. 

Electric light dispenses with many of the ills to which 
gas-lit humanity is subject ; it burns steadily without a per- 
ceptible tremor, and sheds a soft and refreshing light. 
Shortsightedness is not engendered by its use, and headaches 
are unknown in its neighborhood. 

Visit any large office where gas is constantly used, and 
you will be charmed with the variety of spectacles worn on 
all sides; in fact, gas cannot be relished unless gazed at 
through goggles ; the naked eye is dazzled, and fails to 
appreciate its never-ending flicker and dance. 

There is something extremely sensational about gas that 
electric light cannot lay claim to. Almost daily, the papers 
recount the experience of country folks, who, visiting the 
city, are for the first time on familiar terms with gas in their 
bedrooms. Retiring for the night, in all innocence, they 
not infrequently blow out the light, and are fortunate, 
indeed, if they are awakened on this side of eternity, in the 
morning. 

Electric light here again suffers by comparison, for even 
the rural visitor, though he have the lungs of Boreas, isuna- 
ble to blow out electric light; he can rid himself of its 
presence only by turning off the key which regulates the 
current. 

Electric light is eminently safe to use, and the public 
encounter no danger from it, whether in bedroom, public 
building, steamboat or rail car. Gas, however, rejoices in 
a peculiar and uncontrollable power ; its advantage in this 
respect can be often noted in explosions, when invariably 
human lives are forced to admit, with their last breath, its 
terrific power. 

Gas evinces a decided partiality for certain professions 
and trades. Where isthe householder bold enough to deny 
that many atime, and oft, he has been annoyed by escaping 
gas, and who will assert that the plumber is not in myste- 
rious collusion with the plague, to which he owes his very 
livelihood. 

Remove gas, and substitute electric light, and spectacle 
makers and oculists will fly the country or starve. ~ 

Ask your doctor, how much of his practice he owes to 
this health-destroying agency, and he will plead, you are 
having a gas(tly) joke at his expense. 

There is not an hospital throughout the length and 
breadth of the land, but will raise its feverish voice against 
gas, and many a cot contains sad evidence of its deadly 
influence. L. K. O. 


| New York, May 17, 1883. 
Messrs. Williams & Co. - 


Gents—In the ELECTRICIAN, you give our capital $250,- 
ooo. It is $1,000,000. | 
Yours truly, 
THE STANDARD E. L. Co. 
Our information was derived from an official source, 
which gave the last annual report of the companies.—Ep. 
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ELECTRIC STORMS. 


Zo the Editors of The Electrician 2 


ENTLEMEN-—It may interest some of your readers, 
to hear the result of a few rough observations made 
upon the telephone lines of the Westchester Company, at 
Yonkers, N. Y., during the famous electrical disturbance 
of November 17th and 18th, 1882. Although the matter 
has been fully discussed by the electrical engineers, both 
here and abroad, yet it is quite impossible to collect too 
many facts concerning these, as yet, unexplained phenom- 
ena. Therefore, I present these to you, in hopes they may 
be worth considering. Owing to the scarcity of reliable 
statistics, it is impossible to say whether these so-called 
earth currents, or electric waves, which envelop, at times, 
the entire globe, are due to the direct action of the sun, con- 
sidered as a highly electrified and electricity producing 
body, or indirectly by causing atmospheric disturbances 
upon the earth’s surface. The instruments used at Yonkers 
were: a rude galvanometer, consisting of a compass, mount- 
ed in a coil of twelve ohms’ resistance, and having a diame- 
ter of 13 inches, and a common Bell telephone and trans- 
mitter. The first indications of an electric storm were on 
the morning of November 17th, 1882, at 4:30 A. M.; the 
operator noticing the annunciator's falling, sometimes all 
at once, as if by lightning, and at others singly, as if only 
one line at a time was charged with a current. The first 
observations were made upon a trunk line, six miles in 
length, running four miles East North-east, then two miles 
South and East from Yonkers. This wire was selected be- 
cause the current upon it seemed to be much stronger than 
upon the others. The above galvanometer was inserted 
between the line and the switchboard of the Yonkers ex- 
change. At once it indicated a current, giving a deflection 
of 1 50° , traversing the line from West to East. In 68 sec- 
onds it reversed its direction, giving a deflection of 150°, 
with a current from E. to W. ‘These alternating currents 
continued to pass over this line for many hours, during 
which time a telephone and transmitter were thrown into 
circuit, the telephone being held to the ear, while the ob- 
servations were read off from the galvanometer, to ascertain 
whether these reversals had any effect upon the telephonic 
condition of this wire. "This wire is always a noisy one, 
passing, as it does, for a short distance, near telegraphic 
and other battery lines, and also is disturbed by earth cur- 
rents, and “ induction.” 

The following facts were established, by alarge number 
of observations: ist. That when the change in the direc- 
tion of the current occurred, no sound was produced upon 
the telephone, other than those above mentioned; 2d. 
That when the deflection, no matter how great, indicated a 
current flowing from West to East, no change, other than a 
slight augmentation of the usual sound, was produced. 
But, without exception, whenever the galvanometer indi- 
cated a current passing from East to West, with a deflection 
of 170°, all sounds ceased, and not only was the line en- 
tirely free from the usual sounds, but was absolutely silent, 
and conversation could be carried on with the Mount 
Vernon office (during this period of silence) with very great 
ease, the articulation being much clearer than at ordinary 
times. 

Starting with a deflection of 150^, indicating a current 
from West to East, and the line in a noisy condition, the 
needle would slowly swing back to zero, then over the other 
side, indicating a current, in the reverse direction, of 120? 
At this point the noise would begin to lessen, and continue 
to lessen, until 170° was reached, when the line, as we have 
said, became perfectly silent. 

This strong easterly current seemed to have the effect of 


neutralizing all the minor intermittent currents common to 
this line. If this were due solely to a strong current upon 
the wire, it would seem possible to produce a like effect by 
the use of batteries; but, thus far, all such experiments 
have failed. Thus, it seems as if this silence must be due 
to a state of uniformity in the electrical condition of the 
earth and atmosphere in the neighborhood of the entire 
length of this line, and to a state of temporary equilibrium, 
only possible under the peculiar conditions produced by an 
electric wave of vast magnitude, or—as actually does occur 
a few times a year (generally at night), when a state of 
silence upon telephone wires is produced—probably result- 
ing from a much more local cause than the storm of 
November 17th. 

This disturbance was not continuous in its effect upon 
the telephone wires of Westchester county. Beginning on 
November 17th, at 4:30 A. M., it steadily increased in force 
until 10 A. M., when it reached its maximum of strength. 
Then it began to decrease in force until 1:30 Р. M., when it 
disappeared until 7:30 P. M., when it again became quite 
violent, lasting until 2 4. M. on November 19th. 

The area of which we are speaking, is a tract of country 
extending 32 miles north of New York city, and lying be- 
tween the Hudson and East Rivers, and Long Island 
Sound, and having àn easterly and westerly wire length of 
7 miles. Similar observations were made upon other wires 
running in all directions, but in no case was the force as 
great as upon the easterly and westerly wire of 6 miles in 
length; neither was the production of silence so marked as 
upon this wire. The next strongest currents were found 
upon a line, 16 miles long, running due North from Yonkers. 
The reversals upon these lines occurred sometimes rapidly, 
and at others very slowly, and, in almost all cases, the 
needle moved spasmodically, as if the changes in force and 
direction occurred by pulsations. In all cases, the lines 
running East and West gave an opposite deflection from those 
running North and South, all changing their current direc- 
tion simultaneously. In speaking of these currents, the 
terms + and — have been avoided, because, as has just 
been shown by Mr. W. H. Preece, F. R. S., unless some 
standard, other than the current direction of a battery, be 
used in observing these “earth currents"—such as the 
polarity of a current traversing the meridian of Greenwich 
from South to North,—it is impossible to distinguish a 
+ current, passing from a point of high potential to one of 
low, through wires running in a parallel direction, or, in 
fact, in any direction by which they make an angle less 
than a right angle with each other—from a — current; 
for, in such a case, the currents appear to move in opposite 
directions upon the two wires. We simply cite this as an ex- 
ample of an extreme case. In fact, however, it is impos- 
sible to determine the polarity of one of these earth cur- 
rents upon any two lines, no matter in what direction they 
are built. 

In closing, let us urge upon telephone companies the 
necessity of doing all in their power to secure systematic 
observations of these electrical disturbances, and also of the 
minor currents so common upon their wires. It is in their 
power to add the most valuable information obtainable 
upon this very obscure matter; for they have wires running 
in every direction, and, unlike the telegraph companies, 
observations can be carried on while the wires are in use. 
It would be hard to predict what might not be the money 
value, to telephone companies, of a careful and systematic 
set of observations of this kind. It has been suggested, 
that lines should be constructed, in connection with our as- 
tronomical observatories, for this purpose; but no observa- 
tory could afford to construct such a system of observation 
wires as are possessed by our telephone exchanges; so that 
all that is necessary, is to connect the laboratory of the 
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observatory with a central telephone office, by one or more 
wires, when observations could be taken, many times a day, 
upon wires of almost any length or direction, without incon- 
veniencing the telephone companies in any way, and might 
lead the way solving the present difficulty of telephoning 
long distances. | 
I remain, gentlemen, your obedient servant, 
W. R. CaBor. 
YONKERS, May 17th, 1883. 


HÉLOT AND TROUVÉS FRONTAL ELECTRIC 
PHOTOPHORE. 


HE frontal electric photophore, presented by Dr. Bouley to the Paris 
Academy of Sciences, and by Mr. Dujardin-Beaumetz to the Paris 
Academy of Medicine, in their sessions of April 16th and 17th, 1883, 
L’Electricite says, is a happy application to medical uses of incandes- 
cent electric lamps, in vacuo, Previously, it had been found impracti- 
cable to employ these apparatus, save on a large scale, and by working 
them with the aid of powerful dynamo or magneto-electric machines, or 
with accumulators charged by the same. 

Mr. G. Trouvé, by making an important improvement in the bi- 
chromate battery, has made it possible to utilize this wonderful illuminat- 
ing agency, for domestic purposes. Outstripping all competitors, he has 
made this light available for all, whereas, before, it appeared to be suited 
only for large manufactories, and other considerable establishments, that 
need not fear the expense of a costly plant. 


Gynzcologists will often have occasion to employ it in certain delicate 
operations, where plenty of light is required. But it is especially in dis- 
eases of the larynx, and of the ear, that it seems likely to supersede all 
other apparatus; for the light it supplies is perfectly white, and in no 
wise changes the color of the tissues. 

Henceforth, dentists will not be content to work their White's exca- 
vator by means of the battery and Trouvé's motor; they will .be enabled, 
without materially adding to the cost, to illuminate, thoroughly, the cavity 
of the mouth, by means of the electric photophore. 

The apparatus is both ingeniously contrived, and made in a workman- 
like way, and with scientific precision. It is destined to find favor with 
physicians. 


SECONDARY BATTERIES. 


ECONDARY batteries, says the English Mechanic, or rather patents 

for them, are becoming as numerous as galvanic cells themselves, 

and the number of known combinations is very large, though an enumera- 
tion of those in practical use would not occupy much space. Probably, 
descriptions of secondary batteries already in use would not occupy many 
volumes, but certainly a mere list of the patents recently taken out for 
modifications of the Planté cell would occupy a column or two. There is, 
it must be confessed, a family likeness amongst nearly all of them, and it 
may be safely surmised that the patent office will reap the chief benefit, 
from a pecuniary point of view. One of the most recently patented, and 
most promising devices is that known as the B. T. K. cell, from the names 
of the patentees, J. S. Beeman, W. Taylor, and T. King, of Cannon 
Street, E.C. This invention relates to the formation of plates for electrodes, 


Dr. Paul Hélot, surgeon-in-chief of the hospitals of Rouen, and Mr. 
Trouvé, have solved, in an equally satisfactory way, the problem of 
medical electric lighting. Their apparatus consists of a vacuum incan- 
descent lamp, contained in a metallic cylinder, between a reflector and a 
focusing lens. This photophore, which is very light, and of but little 
volume, is applied to the forehead, after the fashion of the mirror em- 
ployed by the laryngologist, or the aurist. The light furnished by it is 
very strong. А slight change in the position of the lens, alters the field of 
illumination with the greatest ease. Placed in the axis of the eyes, the 
light accompanies, so to speak, the eye of the operator, and he need have 
no concern about the management of it. In case it be deemed better to 
use the apparatus without having it attached to the forehead, it might 
readily be fixed to a support, resting on a table, on the arm of a chair, or 
any other piece of furniture. 

The source of electricity is the Trouvé's battery of supersaturated 
bi-chromate of potassia. This will serve for several hours, either con- 
tinuously or at intervals, without needing to be renewed. 

This powerful electric light apparatus may be employed in a multi- 
tude of cases, where there is need of illumining the field of a surgical 
operation, lying deep in the natural cavities of the body—as the mouth, 
throat, ears, etc. 


made of insulating tape-like materials in combination with suitable metal 
ribbons ; also of insulating tapes covered with metal, in combination with 
an insulating ribbon, tape, or strip alone, or so used as to form a carrier or 
vehicle for salts of lead, or lead in a finely divided condition, such insulating 
carrier being sandwiched, so to speak, between the metallized ribbons, or 
their substitutes. The insulating carrier and metal ribbons may be made in 
any convenient manner, and may be corrugated longitudinally and trans- 
versely. The insulating strips are coated with the powdered and inert material 
on one side, and with salts of lead on the other. Part of the invention also 
refers to plates formed as above, and used in combination with an im- 
proved cell made of wood, soaked or coated with рагаћое, lined with a 
cell of paper, treated with paraffine, and having a layer of paraffine inter- 
posed between the wood and paper cell. Sometimes an extra partial 
casing of sheet iron is used outside of the wooden one, with an interposed 
layer of paraffine wax. Part of the invention further relates, in combina- 
tion with above improvements, or some of them, to a mode of con- 
necting the different sets of plates together, so that апу one plate may be 
easily removed ; and the formation of a hook attachment for connecting 
the cells together, together with an improved valve for ventilating the 
cells ; also, in combination with the improved plates, part of the invention 
relates to an improved mode of applying studs, rods, tubes, or equiva- 
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lents (either alone or in combination with rings), to support and keep in| TYPES OF LUMINOUS ELECTRICAL PHE- 


position, together and apart, the plates—the studs, rods, tubes and rings 
being made of any convenient non-conducting material, such as glass, 
porcelain, vulcanite, or of metal or wood covered with non-conducting 
materials The invention refers, in combination with the improved cell, 
to the use of an insulated tray or stand supporting the cell, and for holding 
oil to prevent return current by earth. The claims in this case are for 
the construction substantially as described. Another device, which, how- 
ever, proceeded no further than provisional protection, is that of Dr. 
Aron, of Berlin, in which the invention consists in impregnating capil- 
lary substances with a lead combination, and winding them on the polar 
plates. The capillary substances may be first stitched on lead plates, and 
subsequently impregnated with the active compound, and the polar plates 
may be of dialysing substances perforated, the outer wrappings being of 
wool, straw, or wickerwork Another patent is one to C. T. Kingzett, 
London, and relates to the form of the electrodes, as well as to the com- 
pounds used. The patentee prefers electrodes of a brush-like form, in 
which the ‘‘ bristles ” are hollow, and with the “ back are in one piece, 
which is inserted into the lead compounds. From practical investigations 
the patentee concludes, that while red lead may be usefully employed at 
the electrode, at which oxygen is set free during the charging process, it 
may be replaced with advantage at the other pole, by the sulphate, 
chloride, or oxychloride of lead; or, better still, a freshly prepared mix- 
ture of litharge and dilute sulphuric acid. Hydrochloric acid may be 
used as an electrolyte, and it is preferred to charge the cells in one direc- 
tion only. The patentee refers to calcic hypochloride, as an agent for 
prolonging or revivifying the action of secondary batteries, and for securing 
free access of the electrolytic fluid to the various parts, uses pieces of 
tobacco pipes, wicks of porous material, &c. A patent obtained by J. E. 
T. Woods, London, strikes out a new line, for in this case the electrodes 
are made of carbon, or alloys of chromium and iron, or other suitable 
metals," and are covered with a layer of an oxide of chromium, occasion- 
ally mixed with a little chromic acid, and retained in position by a covering 
of asbestos fabric, woven spun glass, or a diaphragm of porous earthen- 
ware. Chromic acid and protoxide of chromium are produced by the 
charging current. The patentee says, that permanganic acid as a perman- 
ganate and suboxide of manganese, or an oxide of copper, may be used 
with suitable electrodes, instead of the oxides of chromium. М. Somzee, 
of Brussels, has also obtained a patent, one part of which relates to a 
method of applying minium to lead plates by securing it with some agglu- 
tinative substance. Another part describes a paste made of minium and 
powdered pumice, which admits of thorough penetration of the acid and 
current ; and the pumice absorbing the acid, the battery is rendcred dry. 
M Somzce also uses a light and porous coke, the interstices of which are 
filled with lead, by first soaking in a solution of the acetate, and reviving 
the metal by heat, and then pressing minium, or other suitable metallic pre- 
paration, into the pores. That object is effected in other ways—e g., by 
mixing the pulverized minium and coke with sugar or other agglutinative 
matter, and heating the slabs so formed in such a manner, that while the 
metal is obtained in the desired state, the block is kept as porous as pos- 
sible. Such are a few of the recent ideas in connection with the forma- 
tion of secondary batteries ; but it may be doubted whether any of them 
are better than the simple Planté form, when that has been brought into 
its best working condition. 


—— Mn. Eptson, and others, filed papers, on May 7th, with the 
Secretary of this State, incorporating the E ectric Railway Company of 
thc United States; capital, $2,090,000. Тһе Molecular Mutual Tele- 
pone and Tele graph Company was also incorporated, same date. 


M. FoussEREAU has lately measured the electric resistance of 
glass by charging a condenser from а known battery through a given 
thickness of the glass, and observing the time required to raise the poten- 
tial of the condenser to a given degree. Bohemian glass was found to be 
from 5 to 20 times as good a conductor as ordinary glass, whilst flint glass 
was from 1,000 to 1,500 times as good an isolator. М. Foussereau 
found also that annealing the glass increased its resistance, in some cases 
eleven-fold. 


NOMENA. 


BY DR. W. HOLTZ. 


In Zeitschrift für Angewandte Elektricitátslehre. 
(Translated for THE ELECTRICIAN.) 


HAVE treated, in previous articles, of the various phenomena of 

light, which an induction electrical machine will give without any 
important subsidiary apparatus ; but, I have always felt that it was ex- 
ceedingly difficult to convey an idea of these phenomena by mere words 
I have, therefore, made an attempt lately to permanently fix their most 
characteristic forms, by means of pictorial representations, and beg, 
herein, to offer a series of those which may be classed as the so-called one 
sided brushes. The term brush, is applied to a phenomenon, that consists 
of numerous rays of light, that is only perceptible in the dark, whose 
advent is announced by a slight noise only, and which is developed between 
oppositely electrified bodies, especially in air media—as the effect of 
a quiet and continuous electric transmission. In order to create them 
with more certainty, the so-called condensers must be removed from the 
machine, and the electrodes placed at a considerable distance from each 
other. Brushes are termed partial, when they keep to one electrode only, 
or when although appearing on both, yet run in a conical shape in one 
direction only. They are called positive or negative. respectively, ac- 
cording to the kind of electricity of the electrode to which they are at- 
tached, or toward which the stem of the luminous globe is directed. 

To obtain them with the greater certainty in the one sided form, we 
must deflect the other electrode in question, but the consequence of this 
is that the appearance loses in extent. 

These partial brushes are very differently constituted in two respects : 
First, in their outer form, and then in their internal structure. Next to 
the nature of the interpolated medium, the kind of electricity has most 
influence, and then, the shape, size, and distance of the electrodes. 
We shall not take the first factor into consideration here, as the accompa- 
nying illustrations refer to appearances, that are obtained in ordinary 
air only. That the source of the electricity producing them has an in- 
fluence, I have already given to understand ; but as this factor may also 
be considered as of secondary importance, it shall only be treated of in- 
cidentally. | 

The following are the shapes and sizes of the electrodes that I used: 
At one time I employed the ordinary pointed ends of the discharging 
rods ; then three different kinds of globes, viz., of twenty-five, fifty-five, 
and ninety millimetres; finally a hollow disc, with a semi-circular edge, 
that measures thirty-five millimetres in thickness, and 230 millimetres in 
diameter. I need not go into any further description, as each piece will 
be easily recognized, in the illustrations, and as everything else is drawn 
according to proportion. 

I may mention, however, that a medium sized machine with a rotatory 
disc of 400 millimetres, was employed. 

The positive brushes, as will be seen at once from the cuts, are al- 
ways to the right, while the negative appear on the left. I have thus 
sketched them to make the subject clearer. It is simpler, in experi- 
menting, to have electrodes unchanged as little as possible, and to this end 
to let the machine work more frequently oppositely. 

Fig. 1 shows first, the positive brush with long stem and short, 
straight collateral lines, which are very fine and have a great divergence. 
With a sharp point, or feeble action, we have a weak, glimmering 
light instead, while a sharp point with strong action may also produce 
slender brushes. Very characteristic of the point. is the straightness of 
the converying lines, as they may also be met with in very small globes, 
but never with large ones. 

Fig. 2 represents the small negative brush, which, under conditions, 
in other respects the same, forms a small ball that is likewise formed of 
equally straight but fine lines that fix themselves just at the top. It 
might be taken, on account of its smallness, fora mere glimmer, if its 
shape were not remarkably like that of the larger negative brush. 

In Fig. 3 we perceive the large positive brush with long stem, and 
long, but slightly diverging, branches, which bifurcate, and are split up 
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into other branches. This tree- like, crooked, and repeated ramification, is 
characteristic of the action of the ball when it is held opposite the point. 
The further course of the branches, and the mitre-shaped appearance of 
the whole, i is still more the effect of the hollow disc, and the circumstance 
that this is not derivated. 

In Fig. 5 we meet with the same conditions, with the exception that 
the disc i is derivated. If a smaller surface were in the place of the disc, 
this would act similar to a derivative, at least in this especial case, while 
otherwise, derivation and enlargment of the surface are equivalent. We 
see that a ‘shorter brush, which is in shape like a tree, will be completely 
extinguished from time to time, while a glimmering light covers the front 
conic surface The intermittency with the glimmering light is less fre- 
quent with derivation, than when a smaller surface is used. | 

If we examine the small negative brush, under similar circumstances, in 
Fig. 4, we shall find that it is quite like that in Fig. 2, only that it is 
somewhat longer shaped. We do not meet it, however, any longer iso- 
lated, but in company with smaller ones, which is as well a distinctive 
difference between the ball and the point action, as between the negative 
and the positive brush. 

It has also this peculiarity, that it adheres less persistently to a fixed 
point, and apparently flees from the medium line. 

If we allow the brushes to grow, as in Fig. 9, the same negative 
brush will grow longer; but its lengthening does not occur in a simple 
manner—a longer brush rather grows out of a shorter one. A conical 
shaped, luminous brush is seen on the longer stem, while the foot of the 
latter is enveloped by a second and similar luminous brush. The 
primary effect of increasing the size of the globe, is to extend the pheno- 
menon to a greater length, while it also receives a stem, which was not 
previously visible. 

The increase in the globe has an almost contrary effect on the posi- 
tive brush. The discs must be brought closer together, to obtain analo- 
gous appearance to those in Fig. 3. The brush, in fact, grows shorter; 
but a ramification in the midst of the stem, which is otherwise quite 
branchless, appears simultaneously as seen in Fig. 7. The shortening 
is otherwise balanced by a thickening—especially of the lines —which fully 
reach the disc. Dark spaces,which, however, are only relatively so, may 
be perceived in these brushes, but at a greater distance from the disc. The 
derivation acts rather less in these circumstances in lifting the brush from 
the disc; no luminous appearance is formed. 

The positive brush grows continually shorter, when larger globes are 
employed, while at the same time, the branches tangent to the disc be- 
come thicker. At the same time the dark intervening spaces increase in 
number, or in size, and approach nearer to the disc, as represented in Fig. 
6. The number of light lines decrease, however. Finally, the brush 
is mixed with bright sparks, and this is especially favored by derivation. 

Тһе negative brush, on the other hand, becomes longer, when larger 
globes are used. It becomes, in two respects, more like the positive, in 
that its stem becomes more clearly defined, and its tendency to ramifica- 
‘tion increases. But, in respect to the latter, there still remains a material 
difference. In the first place the ramification appears isolated; seldom is 
there any secondary formation ; then each branch is surrounded like the 
head stem, at its foot, by a conical shaped sheaf of light. In such they 
also terminate, just as if they were isolated, self-exisiting brushes. Finally, 
they show only a very slight divergence. There is yet another circumstance 
that is characteristic of the negative brush. Its twigs cannot be made to 
fully reach the disc. Still, on a nearer approach, as in Fig. 8, a pecu- 
liarly formed positive brush emerges, spark-like from the disc. The entire 
appeaance is then, properly speaking, no longera partial brush, but is so 
to the extent, that a partial brush is periodically seen. In other respects, 
the general rule for the formation of two sided brushes, also holds good 
here, viz., that brush ends never come into full contact with one another. 

To obtain the long stemmed negative brush, as much as possible, by 
itself, a certain distance of the electrodes must be kept, which is, of 
course, dependent on the size of the globe and the efficiency of the ma- 
chine. Very dry air is requisite, however, to have it of full length, and 
the room must be very dark to see it clearly. Then it will be observed, 
as in Fig. 10, that its separate branches are interspersed with a great 
number of small, dark spaces, which correspond to those of the positive 
brush, only that they are much smaller and more numerous. 


A material prolongation of the negative brush may be also produced 
by using smaller globes, and covering them with thick layers of silk ma- 
terial. 

A few well-known facts, with regard to light and color, may be men- 
tioned, fora better comprehension of the drawings. The stem of all 
brushes is brighter than its ramification, and this becomes weaker in 
light, in proportion as it extends. Those branches, which, however, 
fully reach the second electrode, stop there with a relatively bright light 
disc. The stem is, on the average, more violet, the branches of a bluer 
shade; otherwise, the violet is more peculiar to the negative, and the 
blue to the positive brush. Those branches that do not terminate in air, 
but lead up to the electrode, have always a dash of violet; the violet color 
increases with the size of the globe, or generally with the size of the 
discharging surface. 

So far as acoustic qualities are concerned, we find that more of a 
hissing hoise accompanies the negative brush, while the positive has 
more of a humming sound—that is, the tone of the negative is generally 
higher. But the tone from both brushes becomes deeper as larger globes 
are used, and so, it finally happens, that the tone of the negative would 
become a humming one if the globe used were sufficiently large. It has 
long been known that these distinctive noises have their origin in ihe 
slower, or more rapid sequence of incomplete discharges. 


ELEMENTS OF ANALYTICAL ELECTRO- 
МЕТР Ү. 


New York, April 15th, 1883. 
То the Editor of the Blectrician, 

Dear Sig:—In the following, I haye the pleasure 
to submit to you an essay on the “Elements of Analytical 
Electrometry.” It is my purpose to give a general formula, 
which will enable one to find the electrical resistance of any 
conducting surface, if its shape is given by an analytical 
formula. Most truly, 

F. HOFFBAUER. 


If in any conducting surface an electric current passes 
from the point 4 to the point B, then the lines of equal 
potential are circles over a diameter, the ends of which in- 
tersect the line 4 B in an harmonical proportion; and the 
lines of forces or circles passing through 4 and Z, with 
the centre on that line, which intersects the line А Z in its 
centre at right angle. | 

Supposing the surface would be bounded by two circular 
arcs passing through A and B, one above the line 4 B, the 
other below, both from the radius (7); and, further, suppos- 
ing A B=(2a), the thickness of the surface (), and the X 
axis falling in the direction of 4 В, and the Y axis in 
its centre at right angle, then the resistance of each 


ак ) and the 


material equal potential line is ——————— 
4 Р | m, J; (x, » . 


resistance of the full surface is 


х = а 
ax 


Fs y» ғ) 


х = --- 4 


p is the relative resistance of the material. 


To apply above formula to a surface [given by the formula 
(I) y = f (x, а), we have to find those circular arcs above 


— — À—— À— — — — — P i —— —— — 


and below A B, and passing through A and B, which are 
touching the boundings of the surface given, and then we 
proceed as stated above. 


If one curve is touching the other, they have for this touch- 
ing point the same tangent, and, therefore, we have to find the 
co-ordinates of the touching point. The formula of the tan- 
gent is (П) x = ycotg d+ 2, where 4 is the angle 
between the tangent and the x axis, and 4 the piece, which 
the tangent and the y axis cuts out the x axis. The formula 
for the circular arcs V (III) * + y! + Фу a, where z is 
the distance between the circular centre and the line 4 В. 


Out formula (I) o t dg = 4 f (ха) 
d y 

? yts 
Out formula (III) cod g = — = 


Those results combined with formula (II) give 
0) « +. and 
ytz 


x 


(2) x = — у 


now in (1) is x — f (y a), in (2) х--Уа-у--%с 
this is sufficient to find the value of у. 
Suppose, for example, the given surface is an ellipsis 


2 2 2 
ee eee m * € 
E T 7 I, then we have c o ty x = ер апа х - 
72” a? 

a I— "ue and therefore g = x further, we have 
E * 

. -----, therefore, as 
x у= є 


P 
с == — we have 


2 


2 p 
EA, and further, 


(x 
= y Т 
— yz 
E „therefore, 


* X 


у 2 = 0 


** ＋ 7 — 6 == о 


2 2 y 2 
Pu d =e 


This result means the circular arc touches the ellipsis on 
the end of its short axis (7); the diameter of the arc is 


ote 
b 


2 »y = 


THE ELECTRICIAN. 


SPARKS. 


—— THE QUEEN has knighted Dr. C. W. Siemens, F. R. S. 


— AMONGST THF EXHIBITS at the Vienna electric exhibition, will 
be Prof. Fleeming Jenkin's telpherage system; Ayrton and Perry's elec- 
tric railway; many well-known firms with dynamos, lamps, and other ap- 
pliances; and the Duplex Electric Light and Power Storage Company, 
with a new battery, said to yield valuable residual products. Herr Born- 
hardt, of Brunswick, amongst other exhibits, will show influence-machines, 
with 20, 30, and even 60 discs. 


Tue NRW ORLEANS Times Democrat gives the following 


At the Brush electric light station, at the corner of Notre Dame and 
Front Streets, there is a dog-trap, which is somewhat remarkable, and 
the effect produced on prowling canines very peculiar. A space on the 
floor is dampened, and one wire from an electric light, connected with 
the spot, in the centre of which is a piece of meat, with the other wire 
attached to it. 


by the meat, and approaches it, having to stand on the moist space. 


A dog entering the establishment, is naturally attracted 


The moment he touches the meat, the circuit is made, and the intruder 
The other night, an Irish bull- 
dog made four attacks on the meat, and had, after a severe shaking, to 


is thrown some distance by the shock. 
relinquish his grip on the toothsome bait. The stroke passing over the 
small wires used is not sufficient to kill, yet it is severe enough to impress 
the dogs with its force, and they rarely return.” 


—— THE PATENT OFFICE Mews, May 15, says: '' The Examiner of 
Interferences will soon render a decision in the celebrated telephone case, 
in which Messrs. Bell, Gray, Edison, McDonough, Dolbar, Boelker, 
Blake, Irwin, and Richmond, are interested. This decision will involve 
the settlement of eleven different cases, represented by the parties above 
named. Originally, there were other parties in interest, but they have 
dropped out, or their interests absorbed by those now actively contesting. 
The cases have been pending since 1878, and the arguments were made 
before the examiner in October, 1381, more than eighteen months ago, 
The testimony is embraced in five large books, and the decision of the 
examiner will be an elaborate and exhaustive treatment of the subject 
involved. 'The examiner has gone into the matter carefully, and his 
decision will cover over 700 pages of manuscript. The principal point in- 
volved, is the arc of the transmitter, which Bell claims, and upon which 
he has been receiving, large royalty from all other companies. 


—— La Nature says: By the following simple method, plates for 


telephones and microphones may be made of any thickness. One or more 
plates of the desired shape and size are cut out of a piece of sheet iron. 
After dressing, rub them well on both sides with a dry cloth ; this is 
essential to obtain an equal thickness, as otherwise the greasy spots left 
It is better, 


After wiping the plate well, it is 


by handling, would prevent a uniform action of the acid. 
also, to treat only one plate at a time. 


plunged vertically, so as to be submerged in a bath of azotic acid. Acid 
that has been used several times in a Bunsen battery can be used, or else 
the azotic acid of commerce, with the addition of one-fourth of water. 
The plate must be taken out frequently to ascertain the thickness. When 
the proper thickness is obtained, the plate is well washed in water, until 
the coating of blackish rust or oxide has completely disappeared ; it is 
then let dry and one or more coatings of black Japanese varnish given on 
both sides to prevent oxidation. In this way, plates may be obtained as 
thin as desired, and of all shapes and sizes. When membranes are used 
in microphones, this is no slight advantage. 
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BUSINESS NOTICES. 


NOTICE. 


И | ‘HE pressure upon our columns this month, compels us to defer 
publication of some interesting matter until our next issue. 


NE of the Commissioners of the Franklin Institute to the Vienna 

International Electrical Exhibition, will take charge of American 
exhibits, and correspond for a few American papers while in Vienna 
| Address CARL O. HERING, 


, University of Penna., Philadelphia, Pa 


\ A JANTED-—Clean copies of THE ELECTRICIAN, for March and 
August, 1882, for which fifty cents each will be paid. Address, 
W. K. FREEMAN, 38 East 14th St., New York. 


ANTED, by a young man of large experience (now running 58 

lights), a situation with an Electric Light Company, can furnish 

ample referenceasto ability, &c. Address, A. J. C. care of ELECTRICIAN, 
Room 55, 115 Nassau Street, New York. 


HE West INDIA TELEGRAPH AND TELEPHONE Co., Limited. 
Capital stock, $150,000; shares, $10 each, full paid, and non- 
assessable. Transfer office, Long Branch, New Jersey. This company 
has acquired, and owns, all the telephonic rights, formerly the property of 
the Continental Telephone Co., and Tropical American Telephone Co., 
for the exclusive rights to operate on the islands of Hayti, San Domingo, 
Jamaica, Porto Rico, Vique Culebra, St. Croix, and St. Thomas. This 
company buy their telephones and transmitters. A portion of the stock 
is offered for sale. 
Address the company, Chillicothe, Ohio. 


T was our pleasure, afew days since, to witness the practical use of the 
Elgin Telephone. The line we talked over was between two resi- 
dences, the voice came from the distant end, clear and loud, so as to be 
distinctly audible several feet away from the instrument. For the pur- 
pose intended, we think it fills the bill to perfection. We understand the 
Elgin Telephone is fast becoming the standard instrument, for, short 
private lines, as we find them in the regular catalogues of our prominent 
electrical dealers in all the large cities. Mr. Wm. Hubbard, the inventor 
and patentee, is an old telegrapher, and has been local manager of the 
largest telephone exchange in Kane County, Ill., for several years, and 
naturally knows what is required in a telephone. 


HE Apams & WESTLAKE WIRE GAUZE NON-EXPLOSIVE OIL 
STOVE. This stove is, beyond all question, the safest, most 
durable, and simplest in construction, the easiest to regulate and keep 
clean, and produces the most heat, in proportion to wick surface, of any 
stove in the market. It is the only oil stove made on which other cooking 
can be done while baking or roasting. This oil tank and all parts are of 
cast iron, save the drum and wick tubes, making it strong and substantial. 
The wick tubes are adjustable, making it convenient for repairing, or to 
remove a wick should one get into the reservoir, 
It will bake biscuit in twelve minutes, and boil a gallon of water in 
fifteen, thereby surpassing all former claims made for oil stoves. 


THE ADAMS & WESTLAKE M'F'G CO. 
No. 100 Beekman Street. 


О ALL Users oF ELEcrTRIC LIGHTS — Woodbury's 


Testing 


Magneto is the only complete and portable instrument for test- 
ing electric lighting systems, for escapes, open circuits, crosses, and 


imperfect insulation, without the use of a battery. 
against accidents to apparatus, and mishaps to persons. 


Its use forewarns 
Each instrument 


is complete in itself, and contained in a hard rubber case four by eight 
inches, an inch and a quarter thick, and weighing only three pounds. 
Thoroughly-in accord with requirements of the Underwriters, and 
described in the book upon testing electric lighting apparatus, issued by 


National Board of Underwriters. 


Has been in constant use by the In- 


spectors of the Boston Fire Underwriters’ Union, and the Factory 
Mutual Insurance Companies for over a year, and ordered by the prin- 


cipal electric lighting companies. 


CHARLES WILLIAMS, JR., 


IO9 to II3 Court Street, 


Boston, Mass. 


BRADLEY A. FISKE, 


Consulting Electrical 
БО Astor House, 


Opinions, Calculations, 


Engineer, %< 
N. Y. 


Estimates, etc. 


BOOK NOTICES. 


LLISON’S DICTIONARY OF ELECTRICITY; cloth, 12mo., 


illustrations ; price $2. 


192 pp., 96 


ALLISON’S COUNTING House DICTION- 


ARY AND DICTIONARY OF ELECTRICITY ; 576 pp., 300 illustrations ; $3. 
STORAGE BATTERIES; 60 pp., illustrated, papercover; 50c. The above 


works sent prepaid, on receipt of price. 
page 117. 


See ELECTRICIAN, April No., 
Address, WM. L. ALLISON, 191 Fulton Street. New York. 


Рр: WONDERS ім Ешксткісітү, Telegraphy, Magnetism, 
Electric Lighting and Telephony. Contains descriptions by Count 


du Moncel, Dr. Siemens, etc. 
described. 100 pages. $2.00. 


Nearly all recent inventions illustrated or 


N. Y. & Hartford Publishing Co., 


Box 1472, N. Y. 


ELECTRICAL MACHINES, 


Operated b 


High Speed Engines, cannot be properly run or give 


entire satisfaction as to results, without the use of 


Edson’s Combined Speed and Pressure Recording Gauge and Alarm. 
For Offices of Factories, City Water Works, Steamers, Hospitals, Hotels, ete, 


The day bas passed for basing steam boiler or engine 


rformance upon assumed bases or conditions 


Pressure of steam taken from gauges by ocular observation or piston speed by counting the rerolutions 


by watches are not close enough to give a true mean. 


ІШ ТІЛШЕ 


в 
nca $ $ SPEED &PRESSURE NW 
ретте 


GI ‘CAUCE & ALARM | 


aa in та Gn Gn On тата 
| 


An actual average can only be obtained by tbe 

actual record of work done for every отео! 
of work. With this as data, the engineer саз 
obtain more than approximate results; be sill 
have mechanical facts as easily read by an ex 
pert asa printed page. 

Edison's recording steam gauge and speed 
record la a new device attached to the gaefe 
whose merits are so well established, and it 
achieves positive results in regard to records 
which is so essential to estimating the com 
mercial value of the work of the steam-cngise. 

The ареей 55 apparatus is driven by 
a belt from any prine rt, and shows tbe 
fluctuations from a regula r velocity on tbe 
same cbart as the records бош the steam gange 

Besides these features of excellence there u 
an alarm gong operated by aspecial mechanism, 
whereby notice is givenwhenthe limitof '' high" 
or low pressure is reached, and a corre 
sponding alarm can be sounded any distance 
from the gauge by the addition of ап ciectrie 
alarm apparatus. 

Among the many mills now using the Káma 
Recording Gauge and Alarm аге: tbe Svcial 
Cotton Mills, Woonsocket, R. I.: Harmosy 
Mills, Coboes, N. Y. ; Merrimack Mine apd 
Print Works, Lowell, ' Mass : Pacific Cottos 
Milla, Lawrence, Маче. : Oriental Print Works, 
дрропаце, R. I.: Mt. Vernon Mille, Baltimore. 
Md.; Dolan. Cotton Milla, F Pa; 
Passaic Print Works, Passaic, N. J.: 
house Mfg. Co., Passaic. N. J.: J.N. orare. 
Silk Mfr.. New York City; Nottingham Lace 
Works, Brooklyn, N. Y. 


Further information may be obtained by addressing the Edson Recording and Alarm Gauge Com 


pany, 7 Liberty street, New York. 
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HOLMES, BOOTH & HAYDENS. 


MANUFACTURERS OF 
SHEET BRASS, BRASS WIRE, RODS ann TUBING, COPPER RIVETS 4x» BURS, 


Pure Lake Super 


ІШ 


Copper Wire 


— = FOR ELECTRICAL PURPOSES. *— — 


“+з INSULATED BLEOTRIO LICHT “+ 


——; AND ;:— 


Patent “K K” Insulated Copper and Iron Wire. 


The Iron is Specially adapted for Telephone Use. 


No. 49 CHAMBERS ST., 
NEW YORK. 


G. W. HUBBELL, Pres. 


THE AMERICAN 
Electric Storage Company. 


We desire to arrange with Electric Lighting Companies, for 
the introduction of our batteries, and also with parties competent 
to organize sub-companies. 

A Manufacturing Company, that will have control of our 
patents, to supply our Licencees with batteries, is being 
formed. Parties desirous of interesting themselves in this valu- 
able invention, can see it in operation at 237 Broadway, 
Room 40, New York City, under charge of Prof. ЇЧ. 8. 
Keith. 

All correspondence received will have attention at an early 
day. 


The American Electric Storage Company, 
792 Broad St., Newark, N. J. 


---- — — — — — Se 


ARC AND INCANDESCENT LICHT. 


THE 


United States Illuminating Co. 


59 Liberty St., New York. 


Sole Grantee of all Patents and Rights 
owned by 


THE UNITED STATES ELECTRIC LIGHTING CO0., 


for the City of New York and vicinity. 


The Machines and Lamps manufactured for this Company are under 
patents of Maxim, Weston, Farmer and others, and 
comprise all the latest improvements in Electric Lighting. 

EUCENE T. LYNCH, 


President. 


No. 506 COMMERCE BST., 
PHILADELPHIA. 
Works at Waterbury, Conn. 


— AA———ÓÁá— MH — d 


F. T. FEAREY, 8ec. and Treas. | 


No. 18 FEDERAL ST., 
BOSTON. 


~EQUITABLES 
LIFE ASSURANCE SOCIETY. 


OF THE UNITED STATES. 
No. 120 BROADWAY, New York. 


. JANUARY 1, 1883. 


(On 4 per cent. Basis.) 
Assets, - $48,025,751 
Liabilities, 39,949,454 


Surplus, - $8,076,296 


(On 4!4 per cent. Basis.) 
Assets, - $48,025,751 
Liabilities, 37,367,076 


-= = а а 


Surplus, - $10,658,675 


Ratio of Surplus to Liabilities of the leading life insurance 


companies on a four per cent. basis: 

ASSETS. LIABILITIES. — SunRPLUS. КАТТО. 
EQUITABLE............. $48,025.751 $39,949,454 $8,076,296 20.21 
NEW YORK............ 50,800,896 43, 760,183 7,040,218 16.09 
MUTUAL, N. Y......... 97,961,317 93, 349,903 4,611,414 4.94 


The amount of New Business transacted in 1882 by the 
Equitable Life Assurance Society exceeded the largest business 
ever done by any company in one year. 


INDISPUTABLE INSURANCE 


AND 
PROMPT PAYMENT OF CLAIMS. 


The Equitable having declared its policies, over threo 
years in force to be Indisputable, will pay all such indisput- 
able policies at maturity, without rebate of interest, immediately 
after the receipt at the Society's office in New York, of satisfac- 
tory proofs of death, together with a valid and satisfactory dis- 
charge from the parties in interest, 


HENRY B. HYDE, President. 


JAMES W. ALEXANDER. ist Vice-Pres. 
SAMUEL BORROWE, 2d Vice-Pres. 
WILLIAM ALEXANDER, Secretary. 


уе Insurance Agents desiring to connect themselves with 
THE EQUITABLE LIFE ASSURANCE SOCIETY in which they will 
enjoy the greatest facilities for transacting business, may com- 
municate with the officers at 120 Broadway, New York. 
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PATENTS FOR APRIL AND MAY, 1883. MAY 15th. 
277,788 Burglar Alarm, Ringing. T. E. James, Rochester, N. Y. 
277,640 Circuit Controller Device. E. Weston, Newark, N. J. 
Bon. P ke CECI CO CI К.Г 
276,216 Electric Circuit Switch Board. F. Blake, Weston, Mass. , ectric . M. Sullivan, Brooklyn, N. Y. 
276,828 Electric Cut-out. E. M. Avery. Cleveland, 0. 644 Electric Machine, Dynamo. E. Weston, Newark, N. J. 


276,286 Electric Cut-out. 'T. H. Rhodes, Brooklyn, N. Y. 


Electric Wires, Laying Underground. J. Marks, Newark, N. J. 
276,275 Electric Generator, Dynamo. С.С. Peck, and W. H. Chapman, Middle- 


Electro-magnetic Engine. G. W. Foster, New York, N. Y. 


133333 
88 


үшү, Vt. pul Gas Lighting, ag Жы. н. ое, Brooklyn, P P EN 
276,1 lectri ; . Roberts, Pitteburg, Pa. * ea ght for Locomotives, etc., Electric. F. Ba r., Cincinnati, Ohi `. 
20,190 Electric Wire Conte a: АЯ Mchafey, Pana ol 211,519 W asd Wire for Electric Purposes. J. J. C. Smith, College Point, 
Jectri 1 rground. C. D. . E. ; e 
dis ШЕГУ НЕ Та )))) . p Weston Hewat NT: 
270.233 aoe Generator апа Motor T. A. Edison. Menlo Park, n J. xus 605 Татр оета, посо Босоо. БАЗАНЫ пс 
2 44, А , „N. . 
É * b N. . F ТА авон: Menlo 277,649 Lamp Bracket, Electric Incandescent. K. Weston, Newark. N. J. 
276,268 Electrical Switch Board. C. W. McLean, Newberne. 277,816 ашр Carbons, Manufacturing Incandescent. Н. 8. Maxim, Paris, 
by Electricity, h-bot hting. . H. rance. 
uer талы а oo o Океш POP "ОН. v Weston, Newark, N. J. 
276,390 Magneto and Dynamo electric Machines. A. I. Gravier, Paris, France. 977,731 Measuring and Recording Electric Currents, A paratus for. J. Hopkin- 
276,274 Magneto-electric Generator. C. C. Peck and W. H. Chapman, Middle- son, Westminister Chambers, County of Middlesex, England. 
ury, Vt. | 277,569 Railway Signal, . R. M. unter, Philadelphia, Pa. 
276,155 Secondary Battery. C. F. Brush, Cleveland, Ohio. 277,445 Secondary Battery. E. Boettcher, Leipsic, Germany. | 


276,348 Secondary Battery Element. C. F. Brush, Cleveland, Ohio. 
276,800 Secondary or Storage Battery. E. T. and E. E. Starr, Philadelphia, Pa. 
270,801 Secondary or Storage Battery. Е. T. and E. E. Starr, Philadelphia, Pa. >. 


276,472 Tele h Line, Und ound. N. M. Rittenhouse, and M. W. Locke, 
| Baltimore Md ee BUSINESS ADDRESSES. 


276,184 Telephone and Tele raph Switches, Electric Time Register for. F. E. 
insman, New York, N. Y. 
276,465 Telephone Call Indicator. J. M. Provoost, Buffalo, N. Y. 


Bahr & Zahn, Manufacturers of Electrical and Telegraph Instruments, 


MAY lst. Battery Supplies, 108 Liberty Street, New York. 

276,789 Annunciator, Telephonic. G. L. Weaver, Boston, Mass. Bradford, C., Solicitor of American and Foreign Patents, 16 & 18 Hubbard 
276,960 Electric Call. J.B. Currier, and D. H. Rice, Lowell, Mass. dope А 
470.508 шеспе Machines ишге for Dynamo Daft, Greenville, N. J. Block, corner Washington and Meridian Streets, 4. is 

6, ectric Way. X. M. Bentley, Washington, D. C. urn „H. is & Kidder's Electric Machines, 250 West 27th Street, 
976.954 Electric Way. E. M. Bentley, Washington’ D. C. в ар. <4 Қ рау кзн s 
276.757 Electric Way. Е, М. Bentley, and woe : Knight, Washington, D. с. ew Tork. а А iini 

; ectric Way. . H. Knight. and E. M. Bentiey, Washington, D. C. Geo : leph les; Pins rackets, 
276,880 Electrical Conductor. T. 5 Reed, Bridgeport, Conn. Dow, М E е, ps ча up = ps 8 eem 
276,725 Electrical Purposes, Covering Wire for. J. J. C. Smith, College painted and plain, No pping, N. Н. | 

Point, N. Y. Fairman, James F., Telephone, Telegraph, and Electrio Light Supplies, 


т ui cet acy for Covering Wire for. J. J. С, Smith, and apparatus, Inventor's Institute, Cooper Union, New York City. 


970,840 Heating Apparatus, Electrical. A. Lieberman, and W. Robb, Philadel- Pearce & Jones, Telegraph and Electrical Instruments and Supplies, 
a, Pa. 


P 
276,901 Insulating Electrical Conductors. J.G. Sanderson, Scranton, Pa, "m 64 &66 John Street, New York. қ 
916 Insulating Conductors and a New Compound, eultable to be uxed for this Tele h and Telephone Line Co ann: 
and other purposes. W. Smith, Wharf Road, City Road, County of кыенга im d нь тар р nstru 


Middlesex, England. 
276,889 E fee ақтара Wires. J. 8. Lewis, Birkenhead, County of Wenzel, A. C., Electro-plater—Gold, Silver, Nickel, Copper, Brass, &c., 
ester, England. 
276,565 Lamp, Electric-arc. L. Daft, Greenville, N. J. 43 Centre Street, New York. 
276,566 Lamp, Electric-arc. L. Daft, Greenville, N. J. eedem 2x 
276,507 Lamp, Electric-arc. L. Daft, Greenville, N. J. 
276,571 Lamp, Incandescent Electric. P. Dichl, Elizabeth, N. J. 2 
276.703 Lamp, Voltaic-arc. О. A. Moses, New York, N. Y. , 
276,704 Lamp, Voltaic-arc. O. A. Moses, New York, М. Y. 
276,705 Lamp, Voltaic-arc. O. A. Moses, New York, N. Y. MANUFACTURERS OP PATENT FINISHED 
276,924 Lamps, Glass Bulb or Globe for Incandescent Electric. A. Swan, Gates- 


enr heo futt INSULATED TELEGRAPH WIRE 
276,569 Railway, Electric. I. Daft, Greenville, N. J. ; 
$894 Secondary Pattery Plots. C. H. НАП, Мегійеп, Comm. 
976,604 Telephone Call, Individual. J. A. Lakin. Westfield, Mass. TELEPHONE AND ELECTRIC CORDAGE, 
Eum ues шенге. Piet Ney York A Y, | 
276,723 Telephone Receiver. G. E. S 'icago, Illi. 
HUGE Telephone анны Hoc S it Rob aon Booi, x.y, ELECTRIC LIGHT WIRE, 
276,702 Voltaic-arc Light. О. A. Moses, New York, N. Y. 


MAGNET WIRE, PATENT RUBBER COVERED WIRE, 


MAY 8th. Burglar Alarm and Annunciator Wire, Lead Encased Wire, Anti 
977,286 Abnuncistor: and Communicating Apparatus, Electric. W. Humana, Induction, Aerial and Underground Cables, etc. 
ambridgeport, Mass. 
977,296 Burglar Alarm, Ringing. A. W. Lawson, Midway, Ala. OFFICE AND FACTORY, 


2777085 к ЕШТЕ 1 G. F. ae ош М pey 

P ectric Conductor or Cable, Underground. J. B. Hyde, New York, N. Y. 

27.089 Electric Conductors, Manufacture of Silicone Copper and Bronze for 67 STEWART STREET, Providence, R. I. 

making. L. Weiller, Angouleme, Charente. France 

27, 087 Hie Piong Rod. С. F. Varley, Bexley Heath, County of Kent, | EUGENE F. PHILLIPS, Pres. W. H. SAWYER, Sec'y and Electrician. 
nglan — ͤ ꝓ ä· wu—ͤ EG— ṽ— ᷑é— — üVGYͤ—p—¾.2. 

ee EE 4... Dynamo. s TN стар, коше о тан 

277, ectric Machine, Dynamo. J. A. I. Craig, Montreal, Quebec, Canada. i F M 

2:7,119 Electric Machines, Armature for Dynamo. L. Daft, ееп йе, N. J. A L FR E D e о о н Е % 

277,374 Electrical Conductor. S. D. Strohm, Philadelphia, Pa. 

277,020 Fire Alarm Box, Electric. B. Frese, Chicago, Ill. Manufacturer of 


277,053 Gas by Electricity, Device for Lighting. . B. Odell, Chicago, III. 
277,248 Iusulated Conductor of Electricity, Electro plated. N. II. Edgerton, 


Philadelphia, Pa. 

277,366 Insulated Electrical Conductor. W. Smith, Wharf Road, City Road, — — 
County of Middlesex, England. 

247,166 Lamp. Electric- are. А. Shedlock, Brooklyn, N. Y. 


277.167 Lamp, Electric. arc. А. Shedlock, Brooklyn, N. Y. 
277,168 Lamp Ilolder, Electric. A. Shedlock, Brooklyn, N. Y. —————————— ——— —_— ырк айр 
277,377 Lamp Hood, Electric. S. H. Тасу, New York, N. Y rr. d 2 8 — 


We e Жу Жы к cM Se увагу 
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277,089 Magneto-electric Machine. C. A. Seeley, New York, N. Y. 

277,390 Railway Signals, Circuit Instrument for Electric. J. Weis, Jersey City, Electric Light, 

277,858 Rallway Trains, Electric Signaling Apparatus for. F. A. Shaw and H. E. Telephone, IRE. 
Judkins, Portland, Me. Tele aph 

277,179 Speed Indicator, Magnetic. E. Weston, Newark, N. J. БТ рп, 


277,349 Telegraph, Automatic. J. Н. Rogers, Washington, D. C. 
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277.335 Telegraph Cable, Splice. W. R. Patterson, Chicago, Ill. 


277,007 Telegraph Line, Underground. W. Cohlman, Philadelphia, Pa. | р | 
277,112 Telephone. Н. Clay, Philadelphia, Pa. К OFFICE, ANNUNCIATOR, AND MAGNET WIRE. 


277,199 Telephone, Receiving. M. L. Baxter, Aurora, III. 
277.198 Telephone, Receiving. M. L. Baxter, Aurora, III. Flexible Cordage, &o., &o. 


27.145 Telephonic and other Electrical Purposes, Line Changer for. C.H. 
Lothrop, Lyons, Iowa. 


277,241 Thermostat. W. G. Day, Baltimore, Ма, 200 & 202 N. THIRD ST., = Philadelphia. 
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The Electric Storage and Light bo, UHURON'S PAXENT IMPROVED 


DOUBLE SPHED INDICATOR 
Either Right or Left. 


Organized under Laws of Massachusetts, 


own the Patents for 


Rl S STORAGE BRIPFERIES- 


ron. — 


MONTGOMERY & co., 
Importers of Stubs’ Files, Tools «б Steel, 
GROBET SWISS FILES. CHESTBEMAN’S TAPES, RULES, &o. 
2 ч Magnets 
Electrical Energy Accumulators, 


Horse Shoe . Hubert’s French Emery Paper. 
WM. SMITH & SONS’ CELEBRATED MUSIO WIRE. 


(05 Fulton Street, N. Y. 
—: FOR :— | GEO. W. MONTGOMERY. 


GEO. W. CHURCH. 


Burke. Fraser & Connett, 


алар кк n кемік " SOLICITORS OF PATENTS, 


Massachusetts, Rhode Island, and Connecticut. 


— g —ͤ——— 10 Spruce Street, New York. 
THE NOTEMAN eee ee 
Careful and Th h Work at R ble P P 1 
Rotary Engine and Pump 0 0. attention of the firm to all business. 8 
І О Ohi ELECTRICAL INVENTIONS A SPECIALTY. 
| TOLEDO, 0. Foreign Patents 555 Opinions u Circuli: on questions of va- 
| lidity and infringement. Our ** Patents 
S on Inventions," will be idis bed to any Gie Е it. 
The Engine for Electric 


Light Generators. 
Noiselese, light running, 
high speed, uniform 


motion. 


Two to twenty пога 


power. 


Especially adapted to НЕТ 


Г а ; кы 


| % 
>. 4 «Engravings,~ ШУ * 
EP BA Arch! & Mech! M | W 
| y; T / « Drawings, > \ © 
vate plants, where space Ж f. | Wood Cuts, (Эа + 
: | 7 — y Maps, Plans, \ 
is limited, | 4 B 


9 = 
Mss.Music — PE 
А 


| | = cue e] T 
H. H. BALCH, 86 John St., New York. | — 


PULLEYS, SHAFTING, HANGERS, ето, 


>A SPECIALTY 


PROGR 


] ZA 
| VY у 


Estimates an M. | RN ы 2 eee 


HH 


ESS MACHINE WORKS, “Cw 


ESTABLISHED 1854. 


Send for Illustrated Price List to the Manufacturers 


А. & F. BROWN, 
No. 43 Park Place, 


j 


үу 57, 59 and 61 Lewis Street, NEW YORK. 
S 
i 60, 62, 64 and 66 Cannon Street. 
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Price $3.15, complete with 


Battery, Book of Instruc- 
tion, Wire, Chemicals, and 
all necessary materials for 
operating, 

“Morse” Instrument alone, 
without battery, - 


„Morse Instrument without 
battery, and wound with 
fine wire for lines of one 
to fifteen miles, E - 8.7% 


Cell of battery complete, - .65 


„Morse“ Learners’ Instru- 
ment, withont battery, 
sent by mall, - - - 3.50 


(Battery cannot be sent by mail.) 


AT mm T = — у== x 
Yr ! ШІ ІШ = "P 


wn ll 


83.00 


штен e ч 


- 


ч 


% 
A 
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The “Morse” Һан 0% ТЕР а mete Monse 
best form for learners, including handsome Giant Sounder and Оте! Hay: 
and a large Cell of the best Gravity Battery, latest form. i 


It is the best working set of Learners’ Instruments for short or long lines, from a 
few feet up to twenty miles in length, yet offered. 


You are Sure of getting the BEST THAT IS MADE if you select the “MORSE.” 


IT sent C. O. D. to all points if one-third of the amount of the bill is sent with the 9 
Draft, Postal Money Order, or Registered Letter. Favorable arrangements made with Agents А9 жану 


We will in every case refund any remittance made us for tl қ 
to be entirely satisfactory. 1ese goods, if they are not found 


J. Н. Bunnell & Co., 112 Liberty St., 


СЕ * CHARLES WILLIAMS, Ir. 
(oe Brass Manufacturing Co. 4m isso 


TORRINCTON, Conn. (U. 8. A.) Manufacturer of 


Manufacturers of TELEPHONIC, TELEGRAPHIC, 


SHEET BRASS, COPPER, AND GERMAN SILVER. 
ELECTRICAL INSTRUMENTS, 


Ж Brass, Copper, and German Silver Wire and Rods. * 
Zinc Rods for Battery Purposes Electric Bells, Galvanic Batteries, Wire, 
MAGNETS, &c. 


PURE COPPER WIRE made from BEST LAKE 
Wholesale and Ketail Dealer in 


SUPERIOR COPPER, Conductivity Guaranteed. à 
. TELEGRAPH & TELEPHONE LINE MATERIALS 


Blanka and Shells Mace to Order from Brass, Copper, or German Silver. 
OF EVERY DESCRIPTION. 


THE The Only Telephone 
>. EL G I N 99 k Having жақы to 109 and n STREET, 
TELEPHONE, ДА} € ; Mass. 
FOR PRIVATE LINES, | TUBULAR * STEM —T H H :— 


on Rear Plate, 


we көн-зерген-| NEW Champion Mechanical Telephone. 


ning, requiring no screw or 


EJ bracket to hold it in place. The Most Successful and Complete Automatic Telephone 


Made Wholly of Metal. 


Nickel Plated and 
Highly Polished. 


Ack fledged by all to TEP 
Бө the Neatest and Bast Beware of Imitations | FOR PRIVATE BUSINESS LINES. 
Working Mechanical Address, for Descriptive |, Contains late improvements, not heretofore applied to acoustic 
аның е urs EN Circular, telephones. Is troubled the least by the wind. Has ear tube and 


; call bell attachments, and handsome walnut cases with nickeled 
Elgin Telephone (0. trimmings. Uses Galvanized steel wire; works one mile. 


No. 2 Main St. Send for Descriptive Circulars. 


ELGIN, Zane 00., Ш., U. S. А. | (Mention this paper.) WM. J. BOWEN, Norwalk, Ohio. 


Price $5 Per Set (2) 


Including 200 feet Wire, 
with full instructions for 
putting up. 
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THE LAW BATTERY 
The Best Open Circuit Battery 


In every respect, beyond any question whatever. 


SUPPLANTING ALL OTHERS. 


With its introduction, Battery Trouble and Battery Expense“ 
become things of the past. Now almost universally used“ 
by the Telephone Exchanges of the whole country. 


SEND FOR CIRCULAR AND SCHEDULE OF PRICES. 


MANUFACTURED AND SOLD BY THE 


LECLANCHE BATTERY. 


(PATENTED.) 


—THE— 


GREAT TELEPHONE BATTERY, 


THE REALIZATION OF 


SIMPLICITY AND EFFICIENCY 
In Electric Open Circuit Batteries. 


Free from acid. Emits no odor. Does not get out of order. Lasts without renewal from six months to 


several years, according to use. 
ADOPTED AND USED BY 
all the Telephone Companies and Exchanges in the United States. 
The Prism Battery is more easily and сһеаріу cleaned and renewed than any other battery. Beware of 


INFRINGEMENTS AND WORTHLESS IMITATIONS, 


Every genuine Leclanche Battery has the words Pile-L eclanche stamped on the carbon 
head, jar and risme. All others are spurious. 


қ 1 E : “ Prism " and Porous Cell Batteries for sale in any quantity. Zinc and Sal Ammoniac of superior quality 
= THE LECLANCHE BATTERY СО., 
OR 149 West 18th Street, New York, 


а G. TILLOTSON & СО., General Agents, 
В & 7 Dey Street, New York. 


DR. JEROME KIDDER'S 


ELECTRO-MEDIGAL APPARATUS 


ARE THE BEST, as verifled рү о Many Awards they Have Received, ав well as the CONTINUED 
TESTIMONIA FROM ADING SCIENTIFIC PRACTITIONERS. 


They are она by letters- ре for improvements ı 5 them superior to all others, acknowledged by 
awards of First Premlum at Centennial; First Premium by American Inst itute, from 
1872 to 160 inclusive; Two Silver Medals at cincinnati Industrial Exposition, in the Fall of 1881 
ahd Two Silver Medals in Fall of 1882, the highest awards given. Also, Silver ‘Medal at Char- 
leston, (S. C.) Exhibition, Fall of 182. GOLD MEDAL was awarded by American Institute in 
1875, to distinguish the Apparatus as of the First Order of Importance :— 

Dr. JEROME KipDER'S IMPROVED No. 1. Physician's Office Electro-Medical Apparatus. 

IMPROVED No. 2. Physician's Visiting Machine, with turn-down Helix. 

IMPROVED No. 3. pc s Visiting Machine (another form). 

IMPROVED No. 4. ce and Family Machine. 

IMPROVED No. D. Tip Battery, Ten-Current Machine (see cut), a most 
perfect and convenient apparatus, the invention of Dr. Kidder. 


| T i | 


| (| | MI MM 
| | \\ | 


WE ALSO MAKE AND KEEP ON HAND 
—*—8 SUPERIOR GALVANIC CELL BATTERIES, ж. 
From Six to Thirty-six Cells. 
For Illustrated Catalogue, Address: Ано, Бг ар істеткен A im 


Jerome Kidder Manufacturing Co, 820 Broadway, N. Y. 
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Is prepared to furnish Railways, Business Blocks, Public Buildings and offices generally 


——): WITH : ( 


UNIFORM STANDARD TIME 


At a low monthly rental according to the location, style of Indicator, &c. Address, 


THE TIME TELEGRAPH CO., Temple Court, 5 and 7 Beekman St., N. Y. 


Phosphor-Bronze Telephone Wire. 


| per rod. 


Will not STRETCH nor RUST. RESISTS SMOKE, 


Acoustic Telephones. 
TENACITY more than FOUR times its weight 


ACIDS und DAMPNESS. 


Trac Marke. 
per mile. 
ы -——— е — | 
Y ae CALCULATED 
с С STUBS WEIGHT BREAKING 
ыы аз Gaver. | DIAMETER Per MILE. STRAIN. | gga 
У. A МЕ со УҢ, › ЕЕН ы ты Ж Pct IL 5 ЖЖ 
se Sage. 2 16 9 in. About Bu About жо 10». | 8 Ohms. 
í . 
113 _.049 “ “ _ 40 “ “ 165 “ 


PHOSPHOR-BRONZE RODS, SPRING METAL AND WIRE, superior to German silver or 
brass for Electrical Apparatus. Already extensively used throughout the country. Address 


THE PHOSPHOR-BRONZE SMELTING CO. (Limited), 


512 ARCH STREET, PHILADELPHIA, PA. 
Owners of the U. 8. ОСО oc eee ee ee Patents. Sole Manufacturers of Phosphor-Bronze іп the United States. 


~$ Gelatinized Fibre, & — 


(Trade Mark.) 


—— THE BEST INSULATOR KNOWN.= 


DOPTED by all the leading Electric Light Companies, and manufacturers of 
Electrica] Machines in the United States, as à substitute for hard rubber, being 
a far better non-conductor, moro durable, and costing less than half as much. 


Send for samples, circulars, and prices, to 


COURTENAY & TRULL, 


P. O. Box 2906. No. 17 Dey St., New York. 


NAZI CL сәз зығы "ROC G, T : 


MFG, Ор 


ІІ legi ПОТ ЕЗ 


E Ti AS Flle r9, MASS h 


FOR CATALOGUE. == 


SPENCER & CROCKER'S 
"+ POCKEL ELECERO-MAGNETIC MACHINE, 2% 


These new and powerful portable machines 
resemble in style and appearance the French | ||! (ТҮШҮҮ) 
“ Оаібе ” instruments, but are far superior, TUN ІШІЛІП ІШІ ШІ A 
embodying per tant mpi ovement, whereby === == | 
an electric current of much greater intensity ЕЕЕ 
and longer duration is produced with the same 
charge than in any instrument extant. 

ce. complete, with one pair of sponge 
electrodes and fine electrode handles, a vial of 
bi-sulphate of mercury, and one spoon, $7.50. 


A complete assortment of Sargical | 
Instruments made for our trade by  - 
Tiemann & Co., Shepard & Dudley. Cod. 
inan & Shartlefrand others, also Trusses, 
Supporte's, Crutches, Batteries, and = 
FOREIGN GOODS OF OUR OWN IM- ` 
PORTATION, constantly in stock. Or- 
thopedical Apparatus, Elastio Stock- . 
ings, etc., made to order. 


WHOLESALE and RETAIL. 
Send for our New Illustrated Catalogue, postage 6 cts. 


— 
SPENCER & CROCKER, Ohio Dental and Surgical Depot, 
117, 119 & 121 West Fifth St., - - Cincinnati, 


Ohio. 


THE ELECTRICIAN. 
THE TIME TELEGRAPH COMPANY 


The STRONGEST, TOUGIIEST, and BEST for line wires of Electric and | free. 
| Hollcomb & Co., A: water Building, Cleveland, 0. 
| : 25. 4 


(Pat. ір 0. 8. and Canada.) 
———————— 
И ЛИШ ыл шї 
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HOLLCOMB’S NEW 


AMPLIFYING 
> TELEPHONES 


For Private Lines. 
The Latest and Best. 


These new instrument embody 
recent and important improve- 
ments. They excel in clear- 
ness and volumeof Tone. 
The only durable and reliable 
substitute for the Electric Tele- 
phones, Highly commended by 
business men. Work Two 


miles. Price, $10 per set. 


Used with Galv. Steel Cable Wire, price 5cts. 
lilustrated circulars and testimonials sent 
(Mention THE ELECTRICIAN.) 


J. Н. LONGSTREET, 


Manufacturer of 


„Telegraph Instruments, 


— : AND .— 


ELECTRICAL APPARATUS 


Of Every Description. 


NO. 9 BARCLAY ST, 


New York. 
CHARLES L. BLY, 


(Successor to STEARNS & GEORGE,) 


Telegraph and Telephone Line Contractor, 
Manufacturer and Dealer in 


Electrical Instruments and Supplies, Ba 
Electric Bells, Annunciators. Watch- 
and Electric Gas Lighting, 


BOSTON, Mass. 


lar Alarms 
ocks, 


|37 PEARL STREET, - 


FOR SALE 
TWO DYNAMO-ELECTRIC MACHINES, 


Each of 5,000 Candle Power, 
Made by J. E. BRAUNSDORF, New York, 
IN GOOD RUNNING ORDER, 


ALFRED F. MOORE, 3d and Race Sts., 
PHILADELPHIA. 


ESTABLISHED 1859. 


PLATINUM. 


H. M. RAYNOR, 
25 BOND STREET, NEW YORK. 


CHARLES C. SHELLEY, 
Printer, 


10 & 12 Oollege Place, and 66 Park Place, 
NEW YORK. 


Specialty:—Fine Periodical and Pamphlet Work. 


WRIGHT & BROWN, 


Solicitors of 


AMERICAN AND FOREIGN PATENTS, 
81 Pemberton n 84.,1 Boston, Mass, 


Refer to CHARLES WILLIAMS, Jr., Manufacturer of 
Electrical] Instruments, Boston. 
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Waterbury Brass Co.“ F. E. KINSMAN & CO., 


145 Broadway—86 Liberty Street, 


MANUFACTURERS OF NEW YORK. 


SHEET BRASS, BRASS Robs 10100010, Telegraph and Electris Light 


SUPPLIES. 
DEALERS IN ELECTRICAL GOODS. 
wm. оса Agents. 
ELECTRICAL PURPOSES. | 


| LIVERPOOL 


LONDON AND GLOBE 
INSURANCE CO. 


and PURE COPPER WIRE for 


DkPors : 


296 BROADWAY, New York. 
125 EDDY ST., Providence, R. I. 


Mills at Waterbury, Conn. WILLIAM & Pine Srs., New Yonk 
Wire, ANA, GABBOH POINTS 
METAL GOODS, — 
Cor. 80. 6th & First Sts.,  Hlectrio Lamps and Plates for Batteries. 


WILLIAMSBURGH, L. I., N. Y. 


BOSTON Au» SANDWICH 
GLASS CO. 


OFFICE AND SAMPLE ROOMS, 
No. 17 MURRAY STREET, N. V. 
REPRESENTED BY 


C. E. L. BRINKERHOFF. 


Tua make a superior carbon for electric 
Tena epic s burning with & clear white 
light, and of the greatest possible durability. 


Our Battery Plates are the best 
in the market. 


BOULTON CARBON 00, 


. Ohio. 


CHARLES W. HOLTZER, 


MANUFACTURER OF AND DEALER IN 


| WM. W. HENSHAW, Ass't Manager. 


A. F. FLEISCHMANN, 


Electrical Apparatus au Supplies 
EXPERIMENTS, 


No. 27 SOUTH 10th STREET, Phila, Pa. 


ROYAL 


FIRE) 
INS URANCE COMPANY, 


Of Liverpool, England. 


Established 1845. 


Head Office Metropolitan District: 


41 & 43 WALL STREET, New York. 
TRUSTEES: 


ADAM NORRIE, BENJ. B. SHERMAN, 
ROYAL PHELPS. 


E. F. BEDDALL, Manager. 


C Oommercal 


( /, nion Lns, С 0. 


0 LONDON), 
ALFRED PELL, 


Resident Manage. 


37 © 39 Wall Street. 


PARAFFINE WAX, 


Crude und Refined. 


ELECTRICAL*INSTRUMENTS #&#SUPPLIES, | ror mectricat or Chemical purposes, by 


Telegraph Instrumente, Galvanometers, Rheostats, Electric Light Apparatuses, and 
Fixtures for Incandescent Lamps, Electric Gas Lighting Apparatuses, Annunciators, 
Barglar Alarms, Electric Bells, and Batteries. 


* BROOKLINE, MASS. 


—— — — — 


the case, barrel or carload. 


J. W. JONES, 134 Water St.. New York. 


POPULAR SCIEN OE. | 


The Humboldt Library of Popular Science contains such stand- 
ard works as 

„The Wonders of the Heavens,” by FLAMMARION, (illustrated.) 

Man's Place in Nature," by HUXLEY, (illustra 

“ Scientific Sophisms (anti- Darwinian) y Rev. DR. WAINWRIGHT. 

„The Data of Ethics,” by HERBERT SPENCER. 

„Oriental Religions," by Rev. Dr. CAIRD. 

„Forms of Water," by TYNDALL, (illustrated). 


AMERICAN ELECTRICAL WORES, 


MANUPACTURERS OP PATENT FINISHED 


INSULATED TELEGRAPH WIRE. 
TELEPHONE AND ELECTRIC CORDAGE, 


ELECTRIC LIGHT WIRE, 


MAGNET WIRE, PATENT RUBBER COVERED WIRE, 


Burglar Alarm and Annunciator Wire, Lead Encased Wire, Anti- 
Induction, Aerial and Underground Cables, etc. 


OFFICE AND FACTORY, 


67 STEWART STREET, Providence, R. I. 


EUGENE F. PHILLIPS, Pres. W. H. SAWYER, Sec'y and Electrician. 


“Тһе Origin of Nations,” by Prof. RAWLINSON. 
The Naturalist on the River Amazons," by Н. W. BATES. (In 2 
parts). 
“Town Geology,” by Canon KINGSLEY; and many others. 


PRICE 15 CENTS EACH NUMBER. 
Write for a Catalogue, or send 15 cents postage stamps for a 


specimen copy, to 


J. FITZGERALD & 00., Publishers, 20 Lafayette Place, Now York. 
ARC AND INCANDESCENT LICHT. 


United States Illuminating Co. 


59 = Dorty St., Now York. 
Sole Grantee of all Patents and Rights 


owned by 


THE UNITED STATES ELECTRIC LIGHTING. C0., 


for the City of New York and vicinity. 


The Machines and Lamps manufactured for this Company are under 
patents of Maxim, Weston, Farmer and others, and 
comprise all the latest improvements in Electric Lighting. 


EUCENE T. LYNCH, 


President 
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O 85.00. Not the Cheapest, 


Partrick & Carter, Premium Бетеге Apparatus. 


(fe 4 


1 ^ : 
E r f 
pee, 
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but Guaranteed the Best. • 


The PREMIUM LEARNERS’ APPARATUS AND OUTFIT 
comprises the famous “Мет Giant Sounder, per- 
fected,'' and New Curved Key dye 
splendidly polished base, with a cell 3t Calland Batte 

emicals, Office Wire, 'and an excellent Book of n 
n for $5.00, when the mone accompanies the 
The great number of these Instruments in use 

ога the best testimonial that Ee be offered. 


Price, Complete Outfit, oney in advance, 85.00 
* "Instrum't without Balen 4.20 
“ Instrument without Battery, by Mati. 

Money in advance, - 4.75 


Remittances should be made by P. O. Mone Order, 
ое Letter, Draft or кре which will insure 
delivery. Send for 


| (A South 2nd St., Philadelphia, Ра., 


Manufacturers and Dealers in Telegraph, Tele- 
phone and Electrical Instruments and Sup- 
plies of every description. Send for Catalogues 
and Circulars. pn 


Send for our prices before purchasing 
elsewhere. 


ART LIGHTS.- 


We desire to call attention to the BRUSH MACHINES we are now manufacturing, intended to give lights of 
about two-thirds of the power of our usual size of arc lights. They are fully equal to the ordinary size lights of other 
systems, and except in the amount of light, are the same in every respect as our other lights. 


Number of Machine. Number of Arc Lights. Nominal Candle Power. Horse Power Required. 
5 i 10 1200 6 
20 1200 II 
7 о 1200 15 
4 1200 35 


Prices of machines and lamps the same as the ге UM list. Our agents will Ex ou estimates. 


We shall commence this month the shipment of BRUSH STORAGE B 


which have accumulated on our books. We desire to state that these batteries 


ERIES to fill the large orders 
are GUARANTEED by this Com- 


pany, just as all apparatus hitherto sold by us has been; and that the statements of our opponents regarding them, 
which have been so industriously circulated of late, are false in every particular. 


THE BRUSH ELECTRIC СО. 


No. 379 Euclid Avenue, 


CLEVELAND, Ohio. 


a— —— ---- ——— E— ———M  —— MÀ M ——————À 


STANDARD ELECTRICAL - WORKS, CINCINNATI, 0. 


Stevens Patent Top Contact Key, 
Price, $3.50 Each, Post-paid. 


Standard Home Learner. | (alyanized Telegraph Wire, 


| All Numbers and Grades. 


INSULATORS, 


GLASS and PORCELAIN, 
CROSS ARMS, 


Annunciator Wire, 
POLE RINGS, 


 & BRAOEETS AND PINS, < 


OFFICE WIRE, 


Top Contact, Top Connection, 
Anti - Paralytic, Non-Sticking, 
Easy Working.  Thoroughly 
Tested, and Universally approved 


PRICE, COMPLETE WITH BATTERY POLE STEPS, 
Book of Instruction, Wire, &c., - 83 50 Standard Telegraph Key, $2.75 
Instrument, only, =- = - = 2.80 LECLANCHÉ Bunnell Steel Lever ©“ 3.00 
Instrument, wound with fine Wire, - 3.50 —AND— Legless Rubber Base 2.25 
Instrument, all Brass, - = œ 5.00 -GRAVITY BATTERIES, <. Giant Sounder, - - - 3.50 


Instrument, all Brass, Nickel Plated, 6.00 
Instruction Book, - > = - 15 Cts. | Office Fixtures, Tools, &o, 


Pony “ - - 300 
Send for Illustrated Catalogue 
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SOME OF GUR SPECIALTIES ЇН ELECTRICAL SUPPLIES. 
ELECTRIC LIGHT 


CARBONS, 


MANUFACTURED BY A NEW PROCESS 


Burn Clearer, Steadier and Longer 


THAN ANY OTHER. 


ALL STRAIGHT AND PERFECT. 
SATISFACTION GUARANTEED. 


ALL ORDERS FILLED PROMPTLY BY 


L. G. TILLOTSON & CO, 


General Eastern Agents for the American Carbon Co. 
>k ELECTRIC THERMOSTAT. ** 


— INDUCTION GOILS. 


—— a ALL SIZES 
7 qup MEN ^4 
М КИШИ IE n From 
The Electric Thermostat is for use in automatic fire = Ey 
alarm systems, for the rise in temperature wherever - $ 4 О О 
they may be placed, through an electric circuit and alarm bell. à 
e contact points are of platinum, which makes them more 
durable and less liable to damage by oxidation than the old Upwards. 


style thermostats, where the contact is made by mercury. 
Price, $1.50 each. Liberal terms to the trade. 


> ELECERIC+ LIGAT + SUPPLIES, жє 


Porcelain Insulators and Knobs of every description. Deep Groove Screw Glass Insulators. 
Hard Rubber Window Tubes, all sizes. Soft Rubber Tubes in 50 feet lengths, all sizes from 
m inch to 45 inch inch diameter. 
, all sizes. Adhesive Insulating Tape, for wrapping joints. AN 

Gelatinized Fibre, Red, Black, and White — - 
CARBONS, plain ‘and coppered, the best made, at bottom prices. Pórodain Cleats, double and stale 


Remember, that besides being Manufacturers, we are General Dealers in everything in the shape of Electrical Apparatus. If you are in want of anything 
in any line of Electrical Supplies and do not know where to find it, send your order to us, and if it is not to be found in our immense and varied stock, which it 
probably will be, we will get it for you at bottom prices. 


| › Manufacturers, Importers, and Dealers in 
| t TILLOTSON & MI TELEGRAPH, TELEPHONE & ELECTRICAL SUPPLIES 
OF EVERY DESCRIPTION, 
Е л 1) 5 & 7 DEY STREET, N. Y. 


ESTABLISHED 1881.  OAPITAL, $1,500,000. p o oam — СИРУ 


— „ 


po 
Erica 
m 


Ў CHAS. F. WASHBURN V Pres, & Sec 
CHAS. H. MORGAN, бер" Sup't. 
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QUINSIGAMOND WORKS. 


GROVE STREET WORKS. 


WASHBURN & MOEN.MANUFACTURING COMPANY, WORCESTER, MASS. 


Patent Galvanized Iron and Steel Telegraph and Telephone Wire. 
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A NEW DYNAMO FOR EXPERIMENTING | perimenting, is used to a considerable extent for practical 
PURPOSES. purposes. A large number have been constructed for 
—— cautery use, and in every case are said to have given the 
INCE the introduction of electricity for illuminating, best satisfaction. 
plating, and for the general uses to which it is now With the use of this machine for cautery, a great deal of 
put, there has sprung up a considerable demand for a | annoyance is avoided by the surgeon having the operation 
powerful and economical working dynamo for general|in charge. Will heat, white hot, a long piece of No. 16 
experimenting. platinum wire. | 
A great many experiments, in which parties may be inter- The machine is made very rigid, and runs perfectly 
ested, and without doubt would perform if they had a powerful | even and free from noise, the gears being cut. 


and economical source of 
electricity at hand, are not 
undertaken on account of 
the time, expense and trouble 
required to properly arrange 
a galvanic battery for work- 
ing order. In this way they 
lose an opportunity of attain- 
ing the practical knowledge 
and enlarged experience to 
which such experimenting 
leads. 

We illustrate a machine, 
made by I. W. Colburn & 
Co., of Fitchburg, Mass., 
which seems to fill a long 
desired want. The object 
was to prodüce a machine 
capable of developing a cur- 
rent of sufficient quantity 
and intensity to meet the 
demands of any laboratory, 
and one absolutely free from 
the defects common in other 
machines of this class, 
These machines, we are 
informed, are more success- 
ful in their action, than the 
parties at first dared to hope 
for. With these machines 
the current can be perfectly 
regulated. 

They furnish a current 
of sufficient power to oper- 
ate three incandescent lamps, 
or one small arc light suffi- 
ciently strong for illustrative 
purposes. "The machine re- 
quires about two man-power 
to operate it at its fullest 
Capacity; but one man can 
develop sufficient electrical 
energy for general experi- 
menting—the current de- 
veloped being according to 


the power expended in operating machine. 


As will be seen, the ma- 
chine rests upon a heavy 
and strong iron base, with 
an upright column all cast in 
one piece. The weight of 
base and column is 375 
pounds. There are bolt 
holes in base for securing 
machine to floor. The ma- 
chine is so speeded up, that 
with a slight exertion on 
part of person operating 
crank a very fast speed can 
be attained for the armature. 

The machine can be run 
up to a speed of r,8oo revo- 
lutions per minute, and kept 
there without showing any 
heat in the armature or field 
coils. 

The frame of machine is 
cast in one piece, and thus 
gives it absolute rigidness; 
besides the pole pieces of 
the exciting field are all se- 
cured to a solid composition 
ring one on each side of 
poles. Machine is thus en- 
abled to run perfectly free 
from vibration. 

The armature is of the 
improved Gramme type. 
Current passes from arma- 
ture coil through insulated 
wire in. centre of shaft to 
the commutator, which is 
outside the bearings. This 
gives easy access to brushes, 


‚апа they can: be readily 


adjusted. 

Unlike other machines, 
the commutator brushes, in- 
stead of being horizontally 
parallel,are set at an angle 
of 9o? from each other. 


The machine, when constructed for experimental pur- 


When convenient, machine may be operated by steam,|poses, is wound with quite small wire, and furnishes a 
water, or any other power at command; and in such case | current of бо volts and 3% ampéres; when constructed: for 


it may be run continuously, if desired. 
This machine, besides being very useful for general ex-!4 volts and со ampéres. 


cautery use, itis wound withlarge wire, and then develops 


"T ТЕР ELECTRICIAX. 


These machines are claimed to be useful for professors 
in schools and colleges, in illustrating the science of elec- 
tricity; also to enable them to facilitate their researches in 
this line. With these machines all the experiments possible 
with a battery, and many for which a battery is unfit, may 
be successfully performed. 

Very little space is occupied, and after first cost there is 
nothing to be figured as operating expenses, unless it is the 
interest on money invested in machines, and that is so 
slight, as not to be worth the reckoning. The first cost of 
the machine is a trifle more than that of a chemical battery 
of same power ; but the cost of a battery after one month's 
use, would far exceed that of the dynamo; and the battery 
would be much out of repair, while the dynamo would be in 
perfect order. 


SOME OF THE DEVICES OF M.G. TROUVÉ. 


\ \ / HILE the establishment of systems of electric lighting 

from central stations has chiefly occupied the atten- 
tion of electricians, some attempts have been made to 
devise appliances for the production and use of electricity 
for illuminating purposes in private residences, which have 
led to no extraordinary advance, but have certainly devel- 
oped suggestions, which will eventually be more or less 
available. 

M. G. Trouvé, of Paris, France, an ingenious inventor, 
has, among other matters, considered this problem, and the 
system of domestic lighting proposed by him requires the 
following devices, which are now in the market abroad. 


nil 
| il il 


tc 


| 


FIG. 2. 
For a table or reading lamp, he proposes the form Fig. 
I, which consists of a small incandescence lamp, supported 
on a plain column, about the size of an ordinary candle, 
and ` surmounted by a reflector which throws its entire 
light downwards upon the table; or the lamp may be en- 
closed in a hood, which cuts off its rays from all but one 
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direction, as in the reading lamp, Fig. 2. А small lamp, 
throwing a very intense light in one direction only, may be 
formed by mounting the photophore! of M. Trouvé, as in 
Fig. 3; a more ornamental table lamp is shown in Fig. 4, 
which exhibits the combination of an ordinary candlestick 
and an incandescence lamp with an artistic design which 
adapts them for parlor use, These lamps are all of 12 


— — — ------ a ~a 


FIG. 5. 


candle power, and the pedestal is attached by an almost 
invisible, flexible wire cord, with the electric source. The 
candles supported by the latter forms, produce, when lighted 
simultaneously with the electric lights, a very agreeable 
mixed light, and when the lighting cable is detached, permit 
the use of the lamp as an ordinary chandelier. 


Fic. 6. 
To supply electricity for these lamps an ordinary carbon 


The negative conductor is represented by a dotted linc 
which leads first to a lamp in the kitchen that is connected 
by an ordinary commutator. A special resistance coil 
associated with this lamp, permits it to be lighted without 
injury, even though all the others be abruptly extinguished. 
A branch of the negative conductor leads to a pair of 
handles which are situated in the middle of the commu- 
tator used to distribute the current to several apartments. 


FIG. 7. 
Various press buttons, each associated with its special 


lamp, may be thrown into circuit by this commutator, each 
separately or all together, as may be desired; and con- 
veniently disposed reservoirs of stoneware, enable even an 


ordinary domestic to prepare the solutions and charge the 
battery without difficulty. 


— 
T 
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Fic. 8. 
The battery above described is also adapted for use іп 


and zinc plunge battery, Fig. 7, modified to suit its special 
application, and actuated by a solution of bi-chromate of 
potash im sulphuric acid, is employed. This may be sit- 
uated in the kitchen, as represented in the plan Fig. 8, which 
has been successfully in operation for several months in a 


private house in Paris. From one of its poles is led a 
lighting cable as shown by the white line, which in the 
Fig. leads from and returns to the positive pole. 


1, Described in the ELgcTRICAN, vol. 2, June, 1888. 


connection with the system of electric navigation, devised 
by M. Trouvé. The motor employed in this system is 
shown in Fig. 7, and a modification, having double the 
power, in Fig. 8, and the remarkable feature of the system 
is that the motor is fixed upon the rudder of the vessel 
and drives a propeller, which also forms part of the rudder, 
as may be seen in Fig. 9. The batteries are located 
amidship, and may be two in number, driving a 2 bobbin 


motor, as in Fig. 10; 4 in number, driving a 4 bobbin motor 
as in Fig. 11. 
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In either case the current is conducted to the motor by 
cables, which form part of the rudder cords, and the 
handles thereon, held by the pilot or cockswain contain 
commutators, by means of which the operation of the 
motor may be interrupted or reversed at pleasure. Hence, 
the system affords remarkable control over the movements 
of the boat. In fact, it may be turned about almost as if on 
a pivot. 


—— — ---- -------- 


ELECTRIC LIGHT PROJECTOR AT COPEN- 
HAGEN. 


МІМЕАО og ou’ cau 
= = == = — 


HE striking cut on our first page, for which we are 
T indebted to The /ilustre vet Tidende, of Copenhagen, 
represents a view of the “ Cafe National" at Copenhagen, 
Denmark, lit up by the Maxim and Weston system. The 
plant consists of one Weston No. 5 то arc light machine, one 
Weston 1oo incandescent light machine, and one small 
Maxim machine for the projector. Besides the projector 
on the roof, there were іс Weston arc lights, and 120 in- 
candescent Maxim lights. 


THE DYNAMO: HOW MADE AND HOW USED. 
(Continued from page 332.) 


6 4. The student will do well to compare the effects produced on the 
galvanometer by the battery current, and by the current obtained from 
the magnet. Any single cell will do for this purpose; and in order to 
have an intelligent perception of what takes place, the student must bear 
in mind, that іе the battery itself, the electricity (undulatory movement 
of the molecules) passes from the zinc to the negative plate (be it copper, 
silver, platinum, or graphite), while ouside the battery, the electricity 
passes from this latter round through the wires, galvanometer, or other 
circuit open to its passage, back again to the zinc plate (see Fig. 4, where 
the direction of the undulation, or ‘‘ current," is shown by the arrows; 
the plate marked Z being zinc, the one marked C being carbon, copper, 
or other conductor; W being the wires forming the poles or electrodes). 
If the positive pole (the one from which the ‘‘ current” is flowing, the 
wire attached to the C plate) of such a battery be connected to the gal- 
vanometer by means of the binding screw marked ‘‘ over,” the other pole 
being attached to the other binding screw, the North pole of the needle 
having previously been adjusted so as to lie between the two binding 
screws, it will be found that the N. pole of the needle will deflect to the 
left of the line of the coil; the operator being supposed to be standing at 
the binding-screw end of the galvanometer. Since the wire of our coil 
returns de/ow the needle, it is evident that a positive current (an outflow 
of undulation) passing over the North pole of a horizontally suspended 
needle, or a negative current (an influx of undulation) passing under such 
1 North pole, causes it to deflect to the /z/7. 

If we disconnect the battery, and reverse the connections, id esf, join 
the negative pole (the wire coming from the zinc) to the binding screw 
marked “ over," the other pole being connected to the other screw, the 
opposite effect results—viz., the North pole now deflects to the right of 
the coil. This will be understood by reference to Fig. 5, in which а 
represents the effect of the positive current flowing from the operator 
over the needle, the N. pole in both illustrations being nearest to him; in 
^ the positive current is supposed to be flowing /7o» the operator, below 
the needle, in either case returning to the battery the opposite way. 

S s. This effect will enable us at once to recognize, by means of our 
galvanometer, the direction in which a current is traveling; for, on con- 
necting the two terminals of any source of electricity to the binding 
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screws of the galvanometer, whilst the N. pole is in a line with the coils, 


between the two binding screws, the operator facing the North pole of the 
needle, it is evident that if the N. pole of the needle is deflected to the 
left, the terminal attached to the binding screw marked over is posit- 
“ге; but that, if the N. pole deflects to the nit, then the said terminal 
is мсгайте. It must be borne in mind, that by the term positive, in this 
connection, is meant the point /rv» which electricity is flowing, negative 
being the point /ezcari/s which it is flowing, or af which it enters“ This 
power of recognizing the direction of a current, will be found of great 
service to us in the construction of the dynamo, 
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8 6. Returning, now, to our experiments with E magnet (see latter 
portion of 8 3), and using, in preference, a straight soft iron rod, about 
6 in. in length, and 14 in. in diameter, coiled with about 100 ft. of No. 
24 covered wire, as our armature, and a good bar magnet to produce the 
electrical effects, we shall ind, on coupling up the armature wires to the 
galvanometer, and approaching one end of the armature to or receding it 
(rom the N. pole of the magnet, that the electrical flow set up is always 
in one direction in approaching or making contact, and in the opposite 
direction on receding or breaking contact. Fig. 6 will make this clear. 
The arrow at a shows the direction of the current produced on approach- 
ing or making contact with the N. pole of a magnet; 4 illustrates the 
direction of current produced on receding from or breaking contact with 
the N. pole of a magnet. If now we reverse the experiment, by present- 
ing the S. pole of the magnet to the coiled armature, we shall find that 
the direction of flow is also reversed; that is to say, the an / Arnual of a 
South pole produces the same effect as the approach of a North pole, and 
vice versa, the approach of a South pole is equivalent in its effects to the 
recession of a North pole. It must be noted, that the direction in which 
the wire is coiled round the soft iron rod ‘or armature), while it has no in- 
fluence on the direction of the electrical current set up round the iron 
rod (which is always the reverse to the hands of a clock in the face ay- 
troaching the North pole) determines the extremity of the said wire at 
which the current leaves or enters the coil. In the Fig., we have sup- 
posed the wire to be wound from eit OVER towards rigA/; had we 
wound our rod from t UNDER towards right, the opposite ends of the 
wire would have been, respectively, -+ and —. This must be borne in 
mind when we proceed to actual work. 


е We have no desire to enter into any theoretical matters in these papers; but 
comparing electricity to sound, we may ғау. that in blowing a blast in a trumpet, 
the trumpet may be considered as tire. while the ear of the liatener may be 
considered as being negative. The chief difference »ecms to be, that electrical 
undulations seem to require a complete circuit wherein to display their effects— 
sound undulations being bound by no such conditions. 


1 
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S 7. Currents can produce Magnetism.—If we take the coiled soft- 
iron U, of which we made use, § 3, and apply it to pieces of soft iron, 
nails, filings, etc, we shall find that it possesses little or no magnetic 
power of attraction; but if we couple the projecting ends of the coiled 
wires, one to each terminal of a single cell battery, we shall find that the 
U will become powerfully magnetic, retaining its magnetism as long as 
electricity flows around the coils, but losing nearly all the instant that the 
flow is caused to cease, either by breaking connection with the battery, 
or by any other interruption. Тһе rapidity and completeness with which 
the iron loses its magnetism, depends almost entirely on its softness and 
purity. Anything which tends to put a strain on the molecules of the 
iron—such as hammering, filing, twisting, sudden cooling, vibration, etc., 
—render it liable to retain magnetism, or increase its coercitive force; 
whereas, raising to a high temperature and very gradual cooling, which 
allows the molecules to range themselves with little or no strain, furnishes 
a soft iron, eminently incapable of retaining magnetism, or possessing 
little coercitive force. 

§ 8. The direction in which the flow of electricity takes place aroun d 
the iron bar decides which end of the bar acquires North seeking, and 
which South seeking polarity. Let us suppose, as in Fig. 7, 4, that one 
extremity of the bar be made to face us, and that the current be caused 
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to flow in the direction of the motion of the hands of the clock; in this 
case, the farther extremity of the bar becomes a North seeking pole, while 
the nearer extremity becomes South seeking. The direction of the current, 
and consequently the polarity of the bar, may be reversed by joining up 
the Pie electrodes of the battery (or other source of electricity) to the 
ends of the wire coiled round the bar, as shown at В; where, as the wire 


s joined to the electrodes in a manner just the reverse to that shown at 
A, so also the current enters at the opposite end of the wire, and pro- 
duces contrary magnetic effects. The same result may also be attained 
by coiling the wire around the bar in the contrary direction, while leaving 
the connection with the electrodes unchanged, as represented at C. Per- 
haps the simplest means of remembering the relation which exists between 
the direction of the current, and the position of the magnetic poles pro- 
duced, is one known as ''Ampére's rule," in which the experimenter 
considers himself to be swimming head foremost, with the current, along 
the wire, always facing the iron core; then the Worth seeking pole wil 
always be at his 2/1 hand, see Fig. 8. 

§ g. It must be borne in mind, as being of the greatest importance in 
the construction of successful dynamos, that although steel, or hard iron, 
when subjected to this inducing action of the current, becomes magnetic, 
yet it does not acquire nearly such powerful magnetism as soft iron; and, 
in fact, the softness of the iron, and its capacity for becoming powerfully 
magnetic, run side by side. On the other hand, it must not be forgotten 
as we learnt at § 7, that the softer the iron the sooner it loses the mag- 
netism imparted to it; while the harder brands of iron (and more especially 
steel), retain nearly all the magnetism which it is possible to confer upon 
them. 


§ 10. The student who has carefully and intelligently performed the 
experiments described in the previous sections, will now find himself in a 
position to understand the principles which underlie the construction of 
the dynamo, even though he may have little or no previous knowledge of 
electricity. The first machine constructed after Faraday's discovery, was 
that of H. Pixii, in 1832. In this machine a powerful horseshoe magnet 
was caused to rotate rapidly before a soft iron U piece, wound with insu- 
lated copper wire, the two extremities of which were prolonged by two 
brass springs pressing against a rotating split collar of brass, whose office 
was to rectify the direction of the currents produced by rotation of the 
magnet, before the iron core; currents which, as we have seen in § 4, are 
in different directions, according to whether a given pole of a magnet is 
approaching to or receding from the core. This arrangement for causing 
alternating currents to flow in one direction, is known as the commutator, 
and it, or some modification of it, is most extensively used in all dynamos 
in which it is of importance that the current should flow in one direction 
only. The chief disadvantage in this machine was that of having to 
rotate a heavy magnet (built up of a number of thin steel plates), since 
the mere rotation tended to destroy, or at all events, to weaken its mag- 
netism. In 1833 Mr. Saxton had the happy idea of fixing the heavier 
and causing the lighter portions of the apparatus to rotate; in other words, 
the magnet (or magnets) was now made a fixture, while the U-shaped soft 
iron armature, with its surrounding coils of wire, was caused to rotate 
rapidly before it, on axis or spindle, either by gear wheels or wheel and 
band. Mr. E. M. Clarke, in 1834, noticed that the ZAic£ness of the wire 
coiled round the armature had a considerable influence on the nature of 
the current produced by these machines. If the wire employed be very 
thin, say about the th of an inch in diameter, and a large number of 
convolutions be coiled around the legs of the armature, the electricity pro- 
duced is of high ænsion, capable of overcoming considerable resistances, 
and of giving severe shocks. If, on the contrary, a smaller quantity of a 
much thicker wire, say from the 7, to the ү; of an inch be made use of, 
the current produced is that known as a quantity current, or а large 
current, possessing but little power of overcoming resistances, not capable 
of giving shocks, but giving fine large sparks, and able to decompose 
water, and other chemical bodies. Clarke usually furnished two arma- 
tures with his machines, one wound with about I,500 yards of covered 
wire y in. in diameter, which he designated the “intensity” armature; 
the other, wound with about 40 yards of wire Тұ of an inch thick, to 
which he gave the name of the ''quantity" armature. One peculiarity 
of the machines turned out by Clarke was the fact of the rotating U- 
shaped armature, being made to rotate near the flat sides of the magnet 
instead of in front of the poles. This, though it facilitates somewhat 
the mechanical arrangements, is open to some objections on the score of 
lesser efficiency, since the most active portion of the magnet is certainly 
im front of the poles. 
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PATTERSON'S “ENGINE ROOM " AMMETER. 


HIS galvanometer is designed as a cheap and effective current indi- 
cator for electric light installations for currents of five to 500 am- 
peres. | 

Instead of a coil of wire, a plain strip of 1х% copper is used. The 
needle is short and oval, and it is found that the deflection of the pointer 
is exactly proportional to the current, excepting for the first degree or two 
above zero. 

The pointer is counterbalanced by an arm capable of being lengthened 
or shortened. If the arm is shortened to its full extent, so that the 
pointer is very nearly balanced, a position may be found for the index so 
that a current of 50 amperes will just mark 50 degrees on the scale. At 
its full extent it may take 200 ampéres or more to throw the pointer over 
to 50 degrees. And similarly, positions may be found where 100 or 150 
amperes will deflect the pointer to 50 degrees It is, therefore, only neces- 
sary to multiply the reading by 2, 3 or 4 in these respective cases. The 
limit of increase of the constant is the carrying capacity of the copper 
band. 


ELECTRIC LIGHTING. 


UR attention has been called to our article of last week by more than 

one party who consider that our remarks were somewhat severe. 

We believe we are entirely justified to the fullest extent in our remarks. 
We also believe that some of the advertising which is being done by par- 
ties in the city of Boston, to-day, is but little more creditable in actual 
effect than was that of Berney’s Globe Company, which was so success- 
fully squelched not many months ago. We have no intention of making 
any comparisons which are not just, and while we stated only the case 
that Edison had not done certain things we do not know that the New 
England, Weston or the Brush people have lent themselves to any such 
swindles as are now being perpetrated. We believe that there are gigan- 
tic frauds now in progress, and their home is in Boston. We referred to 
the Providence station last week as being closed up, while brilliant repre- 
sentations had been made of its opening, but the fact had not been 
stated that no lamps existed outside of the station. We also learn that 
the Springfield scheme has fallen through, parties there not desiring to go 
into stock speculation or to be manipulated. The daily press are still ad- 
vertising a new company which is to be established pretty near our office, 
and we will further say, that when the United States Government can hire 
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The instrument is thus easily adjustable to serve for small or large cur- | all the money they want, at 3} per cent. we should look with distrust upon 


rents. To show the amount to which the counterpoise has to be length- 
ened or shortened, a transparent vernier is provided, ruled on the lines 
going from a point, c, through the various points, d, e, f, g, where the in- 
dex has to be to give the above readings. The intersections of these lines 
with the perpendicular, 4, g, forms points on which the knife-edge of the 
index must rest. 

If, however, the needle should lose its power in time (as all permanent 
magnets do), and it is desired to recalibrate the instrument, all that is nec- 
essary is to pass a known current of (say) 45 ampéres through it, and to 
shift the index of the counterpoise till the pointer rests at 45. The horn 
vernier or scale will then have to be shifted slightly to the right or the left 
till the point of intersection, of с, d, and the perpendiculars, 4, г, is ex- 
actly under the new position of the index. The instrument is now in a 
position to take correct readings of small or large currents, as the new 
points of intersection on the vernier bear the same relation to one another 
in position as before. 

The London Elects ical Review states, that what is claimed for the in- 
strument is: 

I. Universality, in that it is serviceable for small or large currents. 

2. Facility for taking readings, they being the same as the degrees on 
the scale or a multiple of them. 

3. Easy calibration, 

4. Simplicity of construction, which means a reasonable selling price. 

We are informed that this apparatus is made by Messrs. Patterson & 
Cooper, of London, and adapted for any currents up to 2,000 ampéres, 
and that it is sold in England at 23 3s. 


any concern, individual, corporation, bank, or otherwise, who attempted 
to advertise that they can make a dividend of ten per cent. upon a legit- 
imate investment with legitimate management. 

We have often said that large dividends, high rates of interest, big 
shaves on discounted paper, invariably meant poor security. We do not 
believe that the electric lighting company, now being advertised, can ac- 
complish anything like the results they propose, and we believe, if the 
matter is closely investigated, it would be found to rest not upon substan- 
tial argument but rather upon stock manipulation. More than this we 
cannot at the moment say ; but we will say that if the daily papers should 
pay half the attention to investigating and saving parties from being 
swindled that they did to the disgraceful hurrah which has just ended, 
they would certainly raise their tone and character as public journals rather 
than private corporations for sponging money, and would certainly save 
widows, children, and many people of small means from being swindled 
by men with an infamous history and a record which is, not by any means 
Ar. Instead of this all of our daily papers are lending themselves to ad- 
vertise a scheme which we believe will, if investigated, prove to have no 
foundation in fact as they are representing it. Electric lighting has not 


been a commercial success, with some exceptions. No company in Bos- 
ton has made money to pay dividends from their earnings ; it has been a 
cut-throat business for the last year and a half, and we do strenuously 
urge our readers to keep clear of these glowing advertisements, and let 
alone buying stock where the name of other people is used as having i in- 
vested, without making the most diligent research into all the facts sur- 
rounding the case, and looking most closely into the actual status of the 
affair, from some other source of information rather than the parties who 
are manipulating the scheme. — Cotton, Wool and Iron, Nov. 17th. 
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NEW YORK ELECTRICAL SOCIETY. 


HE meeting of the New York Electrical Society, on Friday evening, 
November 16th, was well attended, and included a goodly number 
of persons prominent in various branches of the science of electricity. 

After the transaction of routine business, the lecturer of the evening, 
Mr. S. P. Frier, manager of the Wheatstone Department of the Western 
Union Operating Room, was introduced, and read a very interesting paper 
on the “ Wheatstone System of Automatic Telegraphy.” 

Mr. Frier began his subject with a brief sketch of all the automatic 
systems which have been and are now in use by the various telegraph 
corporations. Bain's system, which was invented in the year 1846, was 
the foundation of successive systems—good, bad and indifferent. This 
system was experimentally tried in this country in 1848-40, but was 
abandoned for various reasons. An Austrian, Dr. Gintl, followed Bain 
with a system somewhat similar. In 1853 Siemens and Halske, of Berlin, 
bought an automatic process, and equipped lines in Russia with it. It 
was subsequently superseded by the Morse system. The difficulties en- 
countered in this system, led to the introduction of the Siemens' polarized 
relay. This firm and others made innumerable experiments in automatic 
telegraphy, but not until the advent of the Wheatstone system was any- 
thing of a reliable nature produced. 


It was during a visit to Paris, said the speaker, that, in watching 
the performance of a Jacquard loom (in which the threads are controlled 
by perforated paper cards), it occurred to Sir Charles Wheatstone, that if 
the mechanism of a loom could be so regulated, why not electricity? This 
idea," continued the speaker, ‘‘ was immediately worked out, and in 1858 
he took out his first patent for what is now so well known as the ‘ Wheat- 
stone system.’ " 

Its working parts consist of a perforator, in which the paper is prepared 
for the transmitter; the transmitter, which uses the perforated paper for 
the purpose of transmitting the currents of electricity, and the receiver for 
recording upon paper the results of such electrical transmissions. 

The speaker then described in detail each instrument, using diagrams 
to illustrate special parts of the mechanism not well understood by a mere 
verbal description. 

The development of the Wheatstone system in Great Britain and 
Ireland during the past five or seven years, has been the most rapid of 
any system, and now all the circuits are worked at an average speed of 
200 words per minute. It is growing in favor on the Continent. The 
Minister in Postal Telegraphy in France, has established at the central 
office a special course of lectures on Wheatstone's automatic apparatus, 
to which competent operators are admitted. 

“ One of the great uses to which this system is particularly valuable," 
said Mr. Frier, ‘‘ is that of working extremely long wires. Experiments 
are at present carried on in working the system duplex, on a wire r,000 
miles long, through one repeater, and the speed attained is an average of 
nearly 150 words per minute—an equivalent to 600 messages per hour, 30 
words per message. It is just a question of time when it wilt be working 
quadruplex. Like all other systems, that have for their object the dis- 
posal of many messages over one wire, the Wheatstone requires skilfull 
handling, and the repeaters have to be under the control of experienced 
electricians to obtain their full working capacity. A skilled mechanician 
is also an importatant requisition in this system. The Western Union 
have in their employ one of the best they could get from England. An 
other great advantage of the system is, that the paper for receiving does 
not require any preparation after leaving the hands of the manufacturer." 

In conclusion Mr. Frier stated, that every town in England, which has 
a morning newspaper, has a Wheatstone circuit. London is the fountain 
head of the service, and an average of one million words per night are 
handled here. One punched slip will feed as many transmitters as neces- 
sary. These slips are often punched at once by the perforator, thus 
supplying matter for three separate wires. 

There is no political, congressional, or other public meeting that has 
not a trained staff of Wheatstone operators. Every race meeting has its 
Wheatstone staff, without which, at such places as Epsom, Lincoln, New- 
market, etc., the business could not be handled—at the former on Derby 
Day, 5,000 or more despatches are handled within an hour or so of the 
result of the race. 


A complete set of the apparatus, which had been placed on the plat- 
form for the occasion, was then put in actual working order, and examined 
with evident satisfaction and pleasure by the members. The scene was а 
lively one for a time, resembling a junior telegraph office. Тһе beautiful 
workmanship displayed in the finish of the instruments elicited general 
expressions of admiration. 

The next meeting of the Society will be held on Friday evening, 
December 7th, at which Mr. P. B. Delany, of Philadelphia, will deliver 
a lecture on ‘‘ Synchronous Multiplex Telegraphy." This is the system 
recently invented by that gentleman, and given much publicity through 
the daily press. 


RELATIVE COST OF THE ELECTRIC LIGHT. 


HE following letter gives some information of interest relative to 
the cost of lighting mills with the incandescent system of electric 
lights: 
OLNEYVILLE, R. I., Oct. 20, 1883. 
Messrs. Rhode Island Electric Lighting Co., Providence: 


GENTLEMEN— In accordance with your request, we give you below 
the result of our experience with the Maxim incandescent light. 

On the third day of April last, we started one of your Weston dyna- 
mos, running one hundred Maxim incandescent lamps, and April Zoth, 
an additional fifty-light machine. Our shop is а one story weave shed, 
containing 260 cotton looms, with attachments for fancy and Jacquard 
weaving, running on white work day and night, an average of 280 hours 
per month of lighting time throughout the year, or 24316 hours per month 
for the season just passed. 

The power is furnished by the Corliss engine which drives our looms, 
our indicated H. P. being 50 without electric machines, and 73 H. P. with 
machines running. The shop was piped for gas with one seven-foot 
burner to every two looms, and additional burners in other parts of the 
shop, 167 in all. In stringing for electric lights we hung one incande- 
scent lamp beside each gas burner, thus displacing only one gas jet by an 
electric lamp. The lamps were guaranteed for an average life of 600 
hours. Since putting in the Weston machines we have run our 167 
lamps every night, burning gas only during the stoppage of engine at 
midnight and morning, say a dozen burners one hour a day. We average 
the time of starting the two machines at April 15th, and reckon a full six 
months’ average operation of the same to October 15th— 1,460 hours, 
the result of which is as follows: 


Lamps broken in April. ....9 | Lamps broken in August... 10 
2 E May...... 8 А jn Sept ..... 9 

" "s June...... 7 a “ to Oct. 15... 8 

Е и July. sess 9 — 
Total. ie e cows 60 


exclusive of 20 which were broken in starting the machines prior to 
April 3d, and 7 imperfect lamps which burned only an hour or two, and 
were returned for new ones. The time so far run is, in our judgment, 
too short to admit of an exact calculation of the actual life of the lamps. 
A breakage of 10 per month as above, if continued indefinitely in the 
future, would indicate an average life of nearly 17 months, say 4,000 
hours, This we do not expect, but think we are safe in counting upon 
an average breakage of not over 18 per month of 243 hours, giving a life 
of 9 months or 2,200 hours. 


Assuming the life of the lamps as 2,200 hours, we have 
as the cost of lamps per year of 3 360 hours, an 


equivalent of 255 lamps, at $1.50 each.......... $382 50 
Attendance, 4 men, at $9.00 per week 468 oo 
Fifteen per cent. on cost of machines, shafting, belts, 

e егег "—— дед 649 20 
Oil, brushes and sundry supplies, estimated...... .. 130 00 
23 H. P., at 1 WW cents per H. P. per hour, for 3,360 3 

hours as e ысы бозала enews 966 оо 


$2,595 70 
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Cost of gas, 167 seven-feet burners, 3,360 hours, 3,927,- 
840 feet gas, at $2 per М....................... А 

In Providence we should be allowed а rebate on this 
quantity of gas, say 25 cents per thousand feet. 

Cost of electric lighting ууу of 1 cent per lamp per hour, 
equivalent to gas at 66 cents per thousand feet. 


$7,855 68 


In the above figures we have charged to interest account an excessive 
amount, intended to cover depreciation and breakage. Up to this date 
we have had no breakage, and the machines are in better running order 
than when first put in. We have also charged to power the full propor- 
tion of the 23 Н.Р. used. We think it fair, however, to reckon against 
electric light only the expense of power in excess of what it was costing 
us before using the electric machines; inasmuch as we had our 
engine and boiler plant and the expense of engineers, supplies, interest, 
and the larger part of the fuel while using only 50 H. P. As most manu- 
facturers are in the same position, the actual cost of adding electric 
machines to an existing plant of machinery would be, as regards power, 
much less than the proportion of H. P. added. 


In our case we estimate the difference of cost per annum 


at NOL OVEL еа E e ыы озы зан VE viu qe $500 oo 

Adding this io attendance, lamps and supplies as 
abe ала уеоа ТЕУТА 5 980 50 
And 6 per cent. for interest on plant 259 68 
M/ ²˙ ͥ еее еее $1,740 18 

which may be regarded as the actual cost per annum 

to us so far. 

To this should be added a depreciation account, say 
of 8 per cent., ог.............................. 346 24 
Mall. РТО $2,086 42 


which we believe to be а close estimate of the cost to us of 167 lamps, 
running or burning 3,360 hours per year, or 3$ cents per lamp per hour, 
equivalent to gas at 53 cents per thousand feet. 

The cost of several of the above items could be reduced largely by 
mills using larger engines and more electric machines. For instance the 
cost of power, in our case 1 Қ cent per Н. P. per hour, should be brought to 
less than 1 cent, while one attendant at, say $2.00 per night, could run 6 
electric machines instead of 2 asin our case. Тһе cost of machines, 
lamps and supplies will probably be reduced by competition as well as 
by improvements in the manufacture of the same, and there will doubt- 
less be an increase in the actual duration of incandescent lamps. 

We think it fair to state that we have a short circuit and a favorable 
one, with the dynamos placed in the same room with the lamps, and an 
easy load on our engine. Our running nights is also calculated to re- 
duce the cost of the electric light to us. Our shop, however, is, on the 
whole, not an easy one to light, owing to the fancy heads on our looms 
and the heavy framework overhead for Jacquard attachments. We were 
obliged, in consequence, to use a large number of lamps for the area 
lighted, and the test against a seven-foot gas jet was a severe опе for the 
electric lamps. We have had for six months a perfectly satisfactory 
light, with little trouble from any source; and as machines in actual 
operation every night during this time, we have no hesitation in saying 
that your Weston dynamos, with the Maxim lamps, have passed beyond 
the experimental stage and seem to us an assured success. We remain, 


Very truly yours, 
GRANT BROTHERS. 


---- AN INDIANAPOLIS INVENTOR is said to be quietly laboring to 
perfect an electric headlight for locomotives, the power of which is to be 
equal to that of 400 candles. Asa 20-candle light is the most intense 
that has hitherto been devised for this purpose, the prodigious gain of the 
invention, should it prove successful, is quite incalculable. It will light 
the track for a mile brilliantly, and the light will be full and continuous.— 
Western Manufacturer. 


ELECTRICAL DISTANCE AND SPEED 
INDICATOR.. 


E learn that the electrical mileage and speed indicators, manufac- 

tured by the Electrical Mileage and Speed Indicator Company, of 

Detroit, Mich., under patents owned by Mr. E. R. E. COWELL, of the 

same city, have been thoroughly tested on the Michigan Central Railroad 
with most satisfactory results. 

The mileage indicator takes its motion from a magnet connected with 
the revolving axle by a simple cast-iron commutator and wires. As 480 
revolutions of the forty-two-wheel, and 610 of the thirty-three-wheel 
make a mile, an exact measurement is made easily. The device is very 
simple but effective. Tested over a ten thousand mile run, not one mile 
was lost. 

An electric signal, coupled automatically throughout the train, is 
another of Mr. Cowell’s inventions, manufactured by the company above 
named, It is intended to supersede the bell-rope with its many imper- 
fections and shortcomings, and has been aptly described as the bell- 
rope of the future.” No matter what the length of the train, it gives a 
perfect and instantaneous signal to the engine driver. 


IT MAY CERTAINLY be said that for pumping, sawing, and such 
like operations of a large country house, an electro-motor, actuated by the 
dynamo which lit the house at night, would be much cheaper and quite as 
effective as a steamengine. Sir William Armstrong, at his p.ace near New- 
castle, has utilized a waterfall in his grounds to light his house by night, 
and supply it with power by day. The waterfall is 1,500 yards from the 
house, it actuates a turbine which it connects by a belt toa Cynamo electric 
converter, capable of transmitting about five horse-power into a current of 
electricity, The current is conveyed bya suitable conductor to the house, 
where it works forty Swan lamps. In the daytime it works a sawmill. 
Sir William Siemens, at his country seat; near Tunbridge Wells, uses a 
steam engine, the waste steam of which warms the hot-houses. During 
the night the primary machines actuate two powerful electric lights, which 
are employed in forcing the growth of various fruits and plants which live, 
as it were, in perpetual sunlight—or its equivalent! During daylight one 
of the machines is used to work a chaff-cutter and other machines at the 
farm, a quarter of a mile away ; the other does the pumping of the estab- 
lishment. At night, of course, they are employed for light.—Mineteenth 
Century. i 


A DESPATCH FROM BOSTON, Nov. 17, says: Suit has been 
entered in the United States Circuit Court here by the Western Union 
Telegraph Company, the American Speaking Telephone Company, the 
Gold and Stock Telegraph Company and the Harmonic Telegraph Com- 
pany against the American Bell Telephone Company, for violation of the 
agreement of Nov. 10, 1879. The complainants assert that under this 
agreement the American Bell Telephone Company was to enter into no 
more contracts with telephone exchanges and was to pay the Western 
Union Telegraph Company a certain percentage of rental or royalties on 
the patent then owned by the Western Union as soon as the use of the 
telephone reached a certain point. They claim that this point has been 
reached, and ask an accounting of all the property of the Bell Telephone 
Company, and an injunction restraining that company from further viola- 
tion of the contract. 


—— THERE appears to be a most prejudical feeling of jealousy—not 
commendable rivalry between some of the electric companies. Recent 
exaggerated and persistent attacks on the arc lights would seem to be in- 
spired by something more than an excessive desire to protect the public 
from harm. Some papers have even gone so far as to attribute this ani- 
mus to a leading electrician, and the entire anti-electric campaign to sordid 
motives. Electricians should know that such attacks must injure the 
interests of electricity in general. The public require to be familiarized 
with electricity, to regard it, as it truly is, as a great element of usefulness, 
and not as a mysterious death-dealing agency. It's a vile bird that 
soils its own nest.” Harmony and energetic action is what is required, 
not only in the interests of the public, but in those of electricians them- 
selves, 
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TO OUR PATRONS. 


T the close of another year and another volume, 
we desire to announce to our many readers and 
advertisers that the generous and hearty support 

we have received from them, and for which we are very 
grateful, has prompted us to make arrangements for the 
future conduct of this paper, that will greatly enhance its 
value and usefulness. 

The new volume will appear under the more comprehen- 
sive title of THE ELECTRICIAN AND ELECTRICAL ENGINEER, 
it will be published by the ELECTRICAL PuBLIsHING Co., 
and, as our friends will be pleased to hear, Mr. Frank L. 
Pope will hereafter be its editorial manager. The paper 
will be greatly improved, and will be as heretofore, ab- 
It 


is intended to make this journal more particularly the 


solutely independent and impartial on every subject. 


exponent of electrical science in this country, but at the 
same time it will give to foreign matters within its field 
the space and attention which their importance to Ameri- 
can readers may entitle them to occupy. 

Mr. Pope will bring to the editorial chair of this journal 
rare literary skill as well as ripe experience as an electrical 
engineer, and he occupies a high place in the ranks of that 
large and growing class, whose wants this paper will be 
especially intended to supply. Mr. Pope's experience as a 
writer for encyclopedias and other scientific publications, 
as editor of a telegraphic journal for many years, and as 
author of one of the best hand-books of telegraphy in the 
language, ensures the possession of the literary faculty in a 
high degree, while his services in the management of tel- 
egraphic enterprises at home, and in the Russian-American 
overland telegraphic expedition abroad, as well as the 
numerous electrical inventions he has made, show him to be 
equally familiar with the practical and technical details of 


7 


his profession. 


Starting in life as a telegraph operator, Mr. Pope was 
one of the first in this country to adopt and put in practice 
the results of scientific investigation, and he has since stead- 
ily maintained his place in the front rank of American elec- 
trical engineers and writers on electricity as applied to the 
useful arts. 

We congratulate our readers on the many advantages 
which they will reap from Mr. Pope’s connection with this 
paper. 
PUBLISHING Co., 115 Nassau Street, New York. 
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S the flight of time reveals the future, it also affords 

a wider retrospect of the ever growing past. The har- 

vest of scientific research and skilled industry has added 
much to the sum of human knowledge, and increased the 
blessings of life. More than ever has electricity become a 
necessity in what is essential, and a luxury among comforts. 


While the records of the past year have not been graced 
by any wonderful achievements in electrical science, there 
have been numerous contributions to its advancement, re- 
sulting from the diligent efforts of numberless workers as 
yet unknown to fame. 


The fertility of resource of the American mind is shown 
by the number of patents issued upon electrical subjects. 
The patents show constructive rather than creative skill, 
and if the record lacks those brilliant flashes of inventive 
genius, comparable to those which produced the telephone, 
yet there must be a modicum of good amid the rubbish of 
scores of useless patents, and the final result of such a great 
amount of honest application must prove beneficial. Who 
can state the measure of prosperity due to the liberal policy 
of our patent laws in fostering useful inventions; and some 
of our States have experienced the result of wise corpor- 
ation laws, framed to encourage upon an equitable basis, 
the union of invention with capital. 


Although a review of the electrical progress of the year 
is indeed a summary of the record of current events pub- 
lished in our columns, yet this affords an occasion to con- 
sider some of the salient features of the year’s work. 


On account of its novelty, the enthusiasm for its future, 
and the promises of success, electric lighting has claimed 
the greatest attention during the year, although the actual 
financial investments are less than those of the other com- 
mercial uses of electricity. 


In all new enterprises, the prescient faith of the vigor- 
ous worker is an element necessary to success, but that 
phase of electro-mania, which seeks something for nothing, 
is pernicious to every interest involved. 


The prosperity of electric illumination cannot rest upon 
a firm basis until divested of much of its speculative char- 
acter. In the May issue, we showed that the capitalization 
of the 92 electric light companies in the State of New York, 
amounted to $122,445,000; and if the three or four leading 
companies are omitted, it is doubtful if these companies possess 
one million of dollars worth of actual property. In England, 
the business of electric lighting has been far more seriously 
embarrassed, by the extent to which speculation has usurped 
the field which would have yielded rich returns to legitimate 
business transactions. 

If Adam Smith were in the flesh, rest assured that he 
would classify promoters of undertakings" among the 
non-producers. 


Those not conversant with the details have little concep- 
tion of the amount of toil required to bring the electric light 
toacommercial basis. Assistants had to be educated and ar- 
tisans trained for this work; the market must be developed 
to furnish suitable supplies; and even it was necessary to in- 
vent and build steam engines to obtain desired results, and 
at this day, an American engine (Armington & Sims) is 
running the modern dynamos in the House of Parliament. 


The question of engines for dynamos was considered of 
such importance, that much of our space has been devoted 
to an able series of articles on the subject. 


The various schools of applied science are doing all that 
a technical school can do to furnish trained assistants in 
electrical science. 


As an example of fine artisanship, we consider that the 
modern incandescent lamp is almost without parallel in the 
application of skilled handiwork to an article of manu- 
facture. Consider the requirements, fashioning the material 
into a carbon filament, whose cross-section is certainly less 
than one five-thousandth of a square inch, yet the electrical 
resistance of each one must conform to a fixed standard, 
and be uniform throughout its length. The carbon must 
endure sudden extremes of temperature, and last for 
months while as hot as fused platinum; the vacuum must 
be the best attainable, the glass work comely, and above all, 
the whole furnished for the price of a very ordinary oil lamp. 


Such success represents an unknown quantity of failures, 
and one wonders; could we draw aside the proper curtain, 
would not we see an incident similar to that of the valet of 
Beau Brummell, descending the stairs with a bunch of 
rumpled cravats, these be our failures, sir!“ 

Among the textile mills, electricity has proven to be an 
ideal illuminant wherever the quality of the production 
made outside of the limits of daylight depends upon thorough 
illumination, exact discernment of colors, and the best phys- 
ical condition of employés attainable by a pure atmosphere. 
But the small profits accruing from a large production of 
goods, has rendered the capital engaged in this business un- 
usually timid, and exceeding conservative as to new expend- 
itures, whilesundry whispered expectations of new inventions 
of wondrous efficiency have tended to restrain purchasers. 

No interest has so much at stake in the successful 
abolition of zrial wires as the electrical corporations, but 
no method of arranging subterranean arc light, telegraph or 
telephone wires has yet proven successful to the conditions 
that exist in New York. 

Legislative stupidity has found frequent vent in enact- 
ments prohibiting ærial wires. Since it is an axiom of law 
that every wrong has a remedy, let these legal powers who 
put ærial wires under the ban, also show how to put them 
under the surface of the earth. 

From time to time, we have given information respecting 
the efforts made in this direction, but the whole result is 
fairly stated in the last report of the directors of the Ameri- 
can Bell Telephone Company. 

“Іп the work of putting wires underground the progress 
has not been as satisfactory as could have been wished. 
Underground cables have been laid in iron pipes in Boston 
in two directions from the main office—one line being 
1,200 feet, and the other 1,485 feet in length. Conver- 
sation is successful within short limits over these 
lines, but where they are used in connection with long 
lines—for instance those reaching to the suburbs—the voice 
becomes indistinct. Unless this difficulty can be removed, 
the connection with points outside of Boston would be 
almost if not quite useless to those whose wires were under- 
ground." 

While great improvements have been made in electric 
lighting apparatus during the past year, no generically new 
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line of development appears to have been taken up. Dynamo 
machines have been made more efficient and simplified in 
construction, arc lamps have been made more steady and 
reliable in operation, incandescent lamps have been im- 
proved in efficiency and durability, and many accessory de- 
vices have been developed and perfected which, in the 
aggregate, have largely increased the commercial availability 
of both systems of lighting. 


Thus far, the effect of electric lighting upon the gas 
interests, has been of a beneficial nature. The fear of a 
competitor has encouraged the gas companies to adopt 
more modern processes, while the example of the thorough 
illumination in public places by electricity, has accustomed 
persons to greater artificial light, and increased the total 
consumption of gas about twenty per cent. 


Experience has shown that the dividing line between 
electricity and gas is as strongly marked, as that between 
gas and kerosene oil. 


As a result of strict attention to the continuous insula- 
tion of the apparatus, the electric light companies have 
not been compromised in matters of originating fires, dur- 
ing the past year, and the underwriters now consider a 
well arranged electric lighting plant as safe as any method 
of artificial illumination. It must not be forgotten that 
electricity, in common with all forms of energy, is dangerous 
in the nfeasure that it escapes control. 


Notwithstanding the large amount of threatened litiga- 
tion on the subject, only two cases of especial importance 
have reached a decision during the year. 


One decision set aside the Gramme patent, and was 
based mainly upon the principle that the expiration of a 
foreign patent terminates the United States patent for 
the same invention. 


The other decision was to the suit of the American 
Bell Telephone Company against the Dolbear static tele- 
phone, and resulted in decreeing the injunction. 


Should the Supreme Court upon hearing the appeal, de- 
cide that, in order to preserve the rights of Prof. Bell under 
the law, his invention covers all possible methods of elec- 
trical transmission of articulate speech, then his patent will 
be the broadest ever known, and embody the nearest ap- 
proach which can be suggested to patenting a principle. 


The Bell company is at present master of the situation, and 
the use of all improvements in telephony must be through this 
company. There are now 294,943 telephones leased in the 
United States, and the growing use of telephones will force 
the company to avail itself of every invention capable of 
improving the service in economy of time or material. 


The telegraph is the factor which preserves the equilib- 
rium of the commercial world; it traces the history of 
current events; and fixing prices by its record of supply 
and demand, performs service in nearly every transaction ; 
and its absolute paralysis for a few hours would engender 
feelings of uncertainty and distrust, causing financial panic. 
For the extent of some of its operations, listen to the logic of 
figures taken from the report for 1883 of the President of 
the Western Union Telegraph Company : 

Miles of poles and cables, 144,294; miles of wire, 432,726; 
offices, 12,917; messages, 41,181,177; receipts, $19.454,902.- 
98; expenses $11,794,553.40; profits, $7,660,349.58. Large 
as this amount may be, it is estimated that the Western Union 
represents only three-eighths of the telegraph in the country, 
the remainder being principally the wires in the service of 
railways. 

There are now seven Atlantic cables in working 
order, and the average profit is said to be seven and one-half 
per cent., so there is reasonable ground for assuming that 
the two new cables will prove satisfactory to the projectors. 
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The strike of the operators in July inflicted serious 
losses on both sides. Never was such an intelligent body 
of persons engaged in a strike, but the general public 
seemed to have little sympathy with any measures which 
interfered with the transmission of messages, and the strik- 
ers won a defeat. All strikes are to be deplored, and the 
question of the equitable compensation for labor of the 
various degrees of skill is a problem of civilization, which 
is more serious than that of slavery, in the measure that free 
labor is more valuable than slave labor. 


The well-known physiological effects of electricity have 
given rise to many attempts for its general adoption, partic- 
ularly for derangements of the nervous system; but its use 
is almost solely confined to the service of certain specialist 
physicians who are not professionally recognized by the 
medical fraternity. In the department of surgery, however, 
electricity has proved to be of great value. 


We have had occasion to refer in terms of commenda- 
tion to Leiter, of Vienna, Dr. Thomas Oliver, of Newcastle, 
England, and Dr. Roswell Park, of Chicago, for their serv- 
ices in using the incandescent lamps, in combination with 
specula, to illumine the interior of the body, and intelli- 
gently make diagnoses, which were formerly based upon 
mere conjecture. 


Electricity has been used as a means of cauterizing; and 
of late, exquisites, dissatisfied with the growth furnished by 
nature, have availed themselves of electricity asa depilatory 
by cauterizing the follicles at the roots of the hair desired 
to be removed permanently. 


Last year Prof. A. Graham Bell added to his fame by 
giving to the world a description of the beautiful adaptation 
of Prof. Hughes' invention of the induction balance used 
for the detection of masses of metal in the human body. 

This apparatus was evolved from the imperfect device 
used to seek for the bullet in the body of the late President 
Garfield. 

The science of electricity is becoming the handmaid of 
other sciences in matters requiring precise operation and 
accurate record; even the United States Fish Commission 
use the electric light in their investigations of the fish along 
OUI Sea coast. 

The improvements in the management of the light, have 
enabled photographers using the electric light to obtain the 
finest artistic effects. In the matter of electrfc watchmen's 
clocks, used by all large establishments, this country is cer- 
tainly ahead of our transatlantic neighbors, where we be- 
lieve the primitive methods of the pin clock are still in 
vogue, with all the possibilities of erroneous record, and 
sophistication by the unfaithful. 

In the terminal railway stations, the signals for starting 
trains are given by an automatic signal apparatus, which is 
adjustable not only for a regular time-table six days in the 
week, but remembers the seventh according to the special 
schedule in use on Sunday, and also notifies gatemen to be 
at their posts, and passengers to leave the waiting rooms in 
due time for the departing trains. The telegraph and the 
automatic signals are essential to the safe operation of rail- 
roads. 

In the matter of electric railways, operation has thus far 
been limited to experimental work in this country; but there 
are several electric railroads under construction, and the 
results of their operation will be recorded in due time. 

Electro-motors have been thus far a matter of hopes and 
promises; there has been no electro-motor made which will 
automatically regulate itself to uniform velocity with vari- 
able mechanical resistance, and slight differences in cur- 
rent. 

Itis not unreasonable to demand of an electro-motor 
the same precision of operation which is required of a 


steam engine or water wheel. It is impossible to relate in 
the compass of a single article, the numerous uses to which 
electricity has been originally put during the last year, and 
in many an obscure device undoubtedly lies the germ of 
inventions which will prove a necessity to mankind, and we 
trust all useful inventions will bring adequate reward to 
their originators. 


The literature of the heavy currents used in electric 
lighting, and all that pertains to the subject, scarcely made 
a beginning until the present year. Many of those, whose 
professional duties lay urgent claim for their services have 
imparted of the wealth of their experience. 


Among the numerous contributions to the literature of 
electricity it cannot be considered an invidious distinction 
to refer to the Cantor lectures, delivered before the Society 
of Arts, by Prof. Sylvanus P. Thompson; and the lectures on 
electro-motors and their government, by Prof. Ayrton and 
Mr. Perry, as examples of clear statements of the present 
state of the art of using electric currents on a large scale. 
In the matter of electric literature, we are largely the debtor 
of our foreign friends. 


Unfortunately, the contributions of such men as Prof. 
Henry Morton, or the inventors of the four great systems 
which are justly named after Brush, Weston, Edison and 
Thomson, are limited to a hasty interview, or a lecture 
which is general in its nature. It is to be hoped for the 
sake of the advancement of electrical science, that these 
gentlemen will give to the world the results of their ex- 
perience. Each of them in his own way has attained to 
eminent success, and there is naturally a disposition to 
learn of the processes in the advancement of their work. 


On the other hand, when examining many of the su- 
perficial productions, teeming with lax statements, illogical 
in method, and too often lacking in good faith, one thinks 
of the mentor of years gone by, and longs for one hour of 
Michael Faraday. 

The Vienna electrical exhibition introduced many taste- 
ful matters of improvement, but it seems to lack the im- 
portance of the electrical exhibition previously held at 
Paris. 

Careful preparations are in progress for the electrical 
exhibition, to be held under the auspices of the Franklin 
Institute, at Philadelphia, in next September. We com- 
mend it to our foreign friends as well as to our home read- 
ers, and trust that the exhibition will receive the co-oper- 
ation of all interested in electricity. 

About forty years ago, one of the principal examiners 
in the United States patent office, came to the mature de- 
cision that the work of the patent department must soon 
come to an end, because the inventive power of the human mind 
had reached its limit, and that there would be no further 
demand for new inventions. So, like a prudert man, he 
resigned, and engaged in portrait painting, which promised 
to be a good business to the end of time while vanity 
and funds kept company with humanity. 

The marvelous growth of the American patent system 
is not merely the result of wise legislation, but an indi- 
cation of a national trait which is doubtless the evolution 
of the economies rendered necessary by the privations of 
the early settlers of our country. Our patent system has 
outgrown the scheme of a generation ago, and the inventive 
interests require modifications which would reduce the 
amount of litigation necessary to enforce the title to dis- 
puted inventions. Although the time has passed when a 
judge on the bench could be deceived by an inverted 
planing machine, as was the case in one of the Wood- 
worth suits, yet it seems proper to assume that many ques- 
tions of fact could be more feasibly established before a 
tribunal, consisting of persons familiar with the class of 
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invention in dispute, than before judges learned in the 
law, but whose education in mechanics is too often carried 


on in the court room. 


The opportunity for new inventions extends as the 
The development 
We have 


already referred to the needs of methods of governing electro- 


demand for greater consumption grows. 
of one invention gives rise to a demand for others. 


motors, and to the desirability of some arrangement of pro- 
tecting underground electric conductors. 


At a recent meeting of the New England Cotton Manu- 
facturer’s Association in Boston, the burden of the session 
was not devoted to questions of mechanics or mill-engin- 
eering, neither did the financial problems of cotton manu- 
facture receive attention, but the published reports show 
that the most serious consideration was given to the diffi- 
cuties which beset cotton spinning during dog days. It is 
well known that this hindrance is caused by the accumula- 
tion of the static electricity generated іп he action of the 
fibres on each other, and by the belts; and is not confined 
to cotton mills, but is shared to a greater or less extent by 
all textile mills. During these peculiar atmospheric condi- 
tions, the quality of the work is lowered, and the quantity 
of production reduced from six to eight per cent. 


This meeting was attended by representative men in 


every branch of the cotton manufacture, and with their 
experience—upon a problem so serious, that one member 


made the statement that its solution would be worth mil- 
lions to American mills—there was no method shown by 
which these difficulties could be overcome. The use of 
atomizers or vapor to control the humidity of the atmos- 
phere, or the use of electrical conductors at belts, give 
only partial results. We referred to the matter at some 
length several months ago, and commend it as a subject 
which has received but little attention from skilled electri- 
cians, and is full of promise to the one who masters the 
subject and devises the means of preserving those atmos- 
pheric and electrical conditions most favorable to textile 
manufactures. 

The necrology of the year shows that death has been 
busy, and that some of the leaders in electrical science have 
been called to their final rest. 

This article does not afford an opportunity to give a fitting 
reference to Sir Karl Wilhelm Siemens, perhaps better known 
by its anglicised form, Charles William, eminent as a scien- 
tist, civil engineer and electrician, and like Michael Angelo, 
successful in the many enterprises and lines of study to 
which he devoted himself. Coming from Germany to 
London, at the age of forty years, his wonderful attainments 
placed him primus inter pares. He was recently invested 
with Knighthood by Queen Victoria, being one of the few 
persons foreign to British dominions, who have been thus 
honored. 

Of the other more prominent electricians who have passed 
away, one of the oldest was William Martin, of Boston, 
who was an associate of Prof. Morse in constructing the 
first galvanic telegraph, and retained his connection with 
че Western Union in a position of responsibility to the 
ast. 

W. E. Sawyer, one of the earlier lights in electrical 
science, closed his life in a shadow of marked contrast with 
the earlier promise, justified by his brilliant scientific 
genius. 

The death of Mr. Cromwell F. Varley, in England, was 
flashed through the submarine cables whose practical and 
commercial operations were more due to his electrical 
skill, than to any other single person. Richard S. K. Wer- 
dermann devoted himself to electrical science in such an 
unselfish manner that he did not provide a suitable com- 
petency for those dependent upon him, 


M. Alfred Niaudet, a prolific writer, manager of the 
Societe Générale des ‘Téléphone, and chairman of the 
Compagnie Internationale des Téléphones, of whom our 
excellent contemporary, Kevue Industrielle, says: He was 
one of the first to foresee the part that would be played by 
machines in the production of electricity.” 

M. Brequet, a prominent electrician, member of the 
French Institute and of the Bureau of Longitudes, as also 
his nephew, M. Niaudet Brequet, a well-known electrician. 

We forbear to mention others of lesser fame, whose 
talents have doubtiess found suitable enconiums, and whose 
virtues received recognition by those of their personal 
acquaintance. 

The limits of this review have estopped suitable refer- 
ence to many features of electrical progress which must be 
considered of minor importance 

Electricity is full of promise to any who choose to 
enter the faithful consideration of its principles, in their 
relation to the wants of man ; and our object will be to 
continue a record of electrical success for 


1884. 


NOTICE. 


N our November issue we published a communication 
regarding the late K. S. R. Werdermann, of London, 
pointing out that he had left a helpless family unprovided 
for Any who wish to contribute to a fund for their pre- 
sent relief may send checks to Clarence A. Seward, 143 
Fifth Avenue, Henry Morton, Stevens Institute, Hoboken, 
N. J., Rowland R. Hazard, 173 Fifth Avenue, N. V., 
Thomas E. Gatehouse, 22 Paternoster Row, E. C., London, 
England. 


AT THE PRESENT TIME, electric conductors are continuous half 
way round the world, and whenever a message is sent from England to 
Australia, direct energy is transmitted 10,000 miles, but in what quantity? 
The energy of the current, according to Professor Osborne Reynolds, as 
it arrives, is not much more than sufficient to keep a watch going, at any 
rate not more than 1-ІООО millionths of horse-power. The value of such 
energy, estimated at £17 per minute. would be equivalent to a billion 
pounds per horse-power per hour, whereas the highest price paid for 
animal labor in Australia or England is not more than 6d. per horse-power 
per hour. This shows the difference between the transmission of electri- 
city for telegraphic purposes and its transmission for mechanical purposes. 
Energy differs in value greatly, but for operations that can be performed 
by men or horses, the price of energy must be regulated by the highest 
price of corn.— Engineer. 

M. SAUER has constructed a battery that acts only in sunlight. 
The battery, as described іп the E/ectrotechnische Zeitschrift, consists of a 
glass vessel containing a solution of 15 parts of table salt and 7 parts of 
sulphate of copper in 106 parts of water. Within is a porous cell con- 
taining mercury. One electrode is made of platinum, and is put in the 
mercury; the other is of sulphide of silver, and is placed in the salt 
solution. Both are connected with a galvanometer, and the whole is 
inclosed in a box when not in use. When the battery is placed in the 
sunlight, the galvanometer needle is deflected to a certain point, and the 
sulphide of silver is found to be the negative pole. Any change in the 
intensity of the light—such as a cloud over the sun—is indicated by the 
needle. The action of the battery depends on the effect of the chloride of 
copper upon the mercury. Sub- chloride is formed, and reduces the sul- 
phide of silver; but this can only, take place with the aid of sunlight. 

Hitherto the only manner in which light seemed to affect electrical action 
was by increasing the resistance of a selenium cell, and all photo-electrical 
experiments were based on this phenomenon. 
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THE ALLEGED DANGERS OF ELECTRIC ARC 
LIGHTING. 


‘* There is but one Edison and Johnson is his prophet." 
[Extract from Edison Bulletin.) 


A GENTLEMAN of Philadelphia, well-known in elec- 

tric circles, has occupied himself for many years in 
making a collection of дғ/с-а-бғас mainly relating to electric- 
ity and its practical applications. Not the least curious and 
suggestive of these objects is a cutting from a Philadelphia 
newspaper of some fifty years ago, containing a most 
emphatic and earnest protest against the proposed establish- 
ment of a system of gas lighting in that city. A terrifying 
catalogue is given of the direful consequences which must 
inevitably result from the general introduction of the new 
mode of illumination. The waste products from the works 
would kill the fishes and annihilate the fisheries upon the 
Delaware and Schuylkill rivers; the gas would take fire 
within the pipes, heat them to incandescence, and thus pro- 
duce a general conflagration ; the pipes would continually 
be broken or become leaky, and the escaping gas collecting 
and taking fire, would give rise to the most frightful explo- 
sions, tearing up the streets, shattering buildings into frag- 
ments like gunpowder, and scattering death and destruc- 
tion far and wide. If it did not take fire, it would suffocate 
people in the streets and in their homes, it would kill the 
shade trees in the streets and parks, and destroy birds and ani- 
mals, and so on at great length. To this manifesto is ap- 
pended the signatures of a vast majority of the leading 
citizens of Philadelphia of that date. 


It must be admitted that these predictions have been 
found by experience to be justified by the results. Fright- 
ful explosions have been produced, buildings have been 
blown to atoms and set on fire, men, women, and children, 
to say nothing of beasts, birds and fishes, have been blown 
up, poisoned, or suffocated in great numbers, and vast num- 
bers of shade trees have been killed ; nevertheless it does 
not appear that there is any general disposition on the part 
of the public to abandon this death-dealing illuminating 
agent and return to the comparatively harmless whale oil 
lamps and tallow candles of the ancient Philadelphians. 


The same class of alarmists have now selected the electric 
arc lighting system as an object of attack upon substantially | а 
similar grounds. During the past few weeks the public has 
been regaled with a series of highly sensational essays under 
such captions as the following: Sudden Death in the Air,” |? 
* Wires that Burn and Kill,“ There is Death in the Box,“ 
etc. The writer of these articles commences by solemnly 
assuring the public that “conflagration and death are 
threatened by every inch of the big arc light wires, of which 
hundreds of thousands of feet are strung up all over the 
city. They are a constant menace to the lives of those who 
walk beneath them, and to the permanence of the stately 
buildings whose architectural beauties they veil and mar.” 
It would occupy too much space to repeat in detail all the 
preposterous falsehoods and misstatements with which these 
articles abound, and which purport to be given on the 
authority of an anonymous “expert of world-wide reputa- 
tion.“ It is perhaps fortunate for that gentleman that the 
writer does not state in what the expert's reputation con- 
sists, inasmuch as there are persons who might regard the 
President of the celebrated Sazerac Lying Club as “ап ex- 
pert of world-wide reputation." We have only room for 
a few choice extracts: “Тһе wires are liable to kill, with 
lightning's suddenness and celerity, the fireman who directs 
a stream of water cross them." Тһе force of the arc light- 
ing current is “sufficient to pierce a plate of glass half an 
inch thick.” “Тһе slightest touch of the finger of a child or 
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servant or ignorant person upon a storage battery is pun- 
ished by instant and certain death.” “Тһе storage battery is 
more hazardous than powder or dynamite magazines, so far 
as human life is concerned." "These quotations might be 
multiplied, but the above are sufficient to show the character 
of the attack. 


It is quite apparent to any one familiar with electrical 
science, that these articles are not written in the interest of 
the public by some well-meaning person who has been led 
into error by misinformation and lack of familiarity with 
the subject, but, on the contrary, they are inspired by some 
thoroughly well informed electrician with the deliberate de- 
sign of misleading and alarming the public by a skilful 
admixture of statements more or less true, with deductions 
wholly unwarrantable and mischievous. Bearing in mind 
the fact that there are practically three systems only of 
electric lighting from a central station now in use, namely, 
the arc lamp, the incandescent Jamp supplied by storage, 
and the incandescent lamp supplied by direct currents, and 
that in these articles the most virulent denunciations of the 
first two systems are coupled with a skilfully worded ad- 
vertisement of the last, and the further well-known fact 
that the latter has wholly failed to achieve the commercial 
success which has attended the introduction of the former, 
the animus of the articles become apparent. 


The truth is, as all unprejudiced electricians will admit, 
that arc lighting systems, like steam boilers, railways, gas- 
pipes, and hundreds of other necessities of modern civiliza- 
tion, may become exceedingly dangerous, when not properly 
supervised and controlled, but with the exercise of proper 
and reasonable care, the danger to firemen and the public 
generally, as well as to buildings and other structures from 
arc light wires, is practically inappreciable. The statement 
that persons may be killed, or even injured by electrified 
streams of water, and by electric currents transmitted 
through a wooden axe-handle, or through glass half an 
inch thick, are, of course, unqualified falsehoods which 
should never have been permitted to be published as facts 
in the columns of a reputable journal. The catalogue of 
persons killed and injured, is a short one, and consists, for 
the most part, of employes of the lighting companies, who 
are necessarily obliged to handle the apparatus and wires 

almost constantly, and who have suffered from the results 
of their own or their fellow employes’ carelessness. No 
instance has ever been reported in which any person within 

a building, or the building itself has been injured by reason 
of arc light wires passing in front of it. No loss has ever 
been paid by the insurance underwriters, nor has any claim 
ever been made for damages resulting from arc lighting 
wires, Such attempts to injure the business of competitors 
by exciting unfounded alarm and prejudice in the minds of 
the public, cannot but ultimately recoil upon the particular 
interests they are intended to serve, with far greater 
severity than upon anyone else. 


SEVERAL MONTHS AGO, we gave publicity to the method by 
which one could obtain correct time from the astronomical observatory 
at Harvard University, Cambridge, at the price of a ten-word despatch at 
any Western Union telegraph office. At the present time telephone sub- 
scribers in Boston can obtain the standard time, as given by a circuit closer. 
The time is sounded in clicks, like the blows of a fire alarm. Thus, if 
four clicks were heard, and then six, the time would be six minutes past 
four. The expense of the matter has been borne by the New England 
Telephone Company, and all their circuits will be equipped with the 
novel feature, for the use of their patrons without extra charge, as soon 
as the apparatus can be placed in position. 
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STEAM ENGINES FOR ELECTRIC LIGHTING | ing to this class, with which the writer happens to be 


PLANTS. 
BY ROBERT H. THURSTON. 


IV.— ENGINES CAPABLE OF DIRECT CONNECTION. 


THE STRAIGHT LINE ENGINE. 


EVIEWING what has been said in this section of 
engines capable of direct connection to the dynamo, 

it will be noted that the engines, which have now been de- 
scribed, have belonged to two classes, differing from each 
other in two very important respects. In the first, repre- 
sented by the Porter-Allen engine, we find a form of engine 
especially, and very ingeniously, designed for high speed of 
rotation, fitted with four balanced valves, with the object of 
securing minimum “ dead space,’ 


‚Мм. 
Iy Ке gums 200 


and ease of working, and controlled by a governor which 
differs from the older form introduced by Watt, by several 
useful modifications of design, and especially, by being 
loaded in such a manner that its speed, and consequently, 
its power and sensitiveness in working, are greatly increased. 
In the second class, we find a valve-gear of the Meyer type 
driven directly by the eccentric, instead, as in the first 
class, through a link, and regulated by a governor riding on 
the main or the governor shaft, beside, and directly attached 
to the eccentric. The features essential to a high speed ” 
engine are also embodied in the second, as well as in the 
first class of engine. 

We now come to the examination of a third-class of high 
speed engine, which differs as radically from the two pre- 
ceeding as they from each other. In this new form of engine 
we find but a single valve which does duty both as a dis- 
tributing and as a cut-off valve. A form of engine belong- 


familiare is that known in the market as “The Straight 
Line Engine." 

This engine, so far as it is novel, is the invention 
of, and also is designed by, Professor John E. Sweet, form- 
erly the superintendent of the workshops in which instruc- 
tion in machine work was given in the Department of 
Mechanical Engineering of Cornell University—a position 
in which he became widely known as one of the most skilful 
and ingenious mechanical engineers in the United States— 
and now President of the American Society of Mechanical 

ngineers. The first of these engines was built at Ithaca 
for experimental purposes, by students, under the instruction 
of the designer. 

The Straight Line Engine has many interesting and novel 
points, which will bear much more extended study than they 


"апа maximum economy, | can be given in the small space which can here be allowed 


n 
d i T ! n 


77 үй 


Ad n 


SrRAIGHT LINE ENGINE. 


for the description of the engine. The problem proposed 
to himself by the inventor, was to design an engine which, 
while consisting of the smallest possible number of parts, 
should, nevertheless, be economical in its use of steam, 
capable of the most perfect regulation attainable with any 
known device, strong and stiff tn every part subjected to the 
working strains of an engine working at high speed, inex- 
pensive in first cost, and durable as a simple engine can be. 
This engine is shown i in the accompanying illustration. 
A vertical engine, which is shown at the end of the 
article, is also designed for all powers; there seems no 
reason why it should not prove a good style for heavy work; 
better in some respects, in fact, than the horizontal engine 
The engine takes its trade designation from its peculiar 
form of frame, which is seen to consist of two perfectly 
straight diverging struts extending from the end of the 
cylinder directly to the two main bearings, thus carrying the 
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line of resistance to the pull and push of the connections 
exactly along its own central line. No possible arrangement 
could give greater stiffness with the same weight of material. 
The whole structure is carried upon three points of support, 
as is the practice with “surface plates," which must, if pos- 
sible, have an absolutely definite and invariable system of 
suports, to avoidgthe slightest danger of "spring." These 
points are under the main bearings, and beneath the steam 
cylinder. The two journals receive equalloads; the crank- 
pin is not subject to the deflecting forces met with where 
a crank is overhung ; danger of unequal wear of journals, 
and ofsspringing the pin, is thus avoided very completely. 
The fly-wheel is placed in twin-form between the main 
bearings, and also serves as crank, thus making the best of 
cranks as well as balance wheel. This position of the bal- 
ance wheel is one of peculiar advantage. By its action at 


this point, it intercepts heavy and objectionable stresses, 


STRAIGHT LINE ENGINE.—GOVERNOR AND VALVE GEAR. 


which, in other engines, are transmitted to the main shaft ; 
and the reciprocal action of counterweights and equilibrat- 
ing parts is thus only felt within a mass of metal, which can 
resist them with perfect safety, and without their being felt 
in the more sensitive parts of the machine. This arrange- 
ment renders the main journal less subject to springing un- 
der the loads transmitted through it. To secure better dis- 
tribution of wear, the crank shaft is allowed some end-play. 
This end-play, together with the carefully arranged system 
of lubrication, are the best possible insurance against exces- 
sive friction and wear. 

The steam cylinder has the appearance of the cylinder 
familiar to every one, as seen on ordinary plain slide-valve 
engines. Its valve chest is placed at the end nearest the 
crank, and the ports and passages are carried as in those 
engines. The valve stems have no stuffing boxes, but pass 
into the chest through unusually long and carefully fitted 
holes in a hub, made about five one-thousandths of an inch 
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larger than the rod inside the Babbitt metal bushing, 
for a length of six diameters or more. This hub is 
loose in the hole in the end of the valve chest, and 
packed at the ends by a washer fitted on a flat seat on the 
inside. The piston-rod is similarly fitted. 

The crosshead is a very long casting which overruns the 
guide at each end at every stroke, and thus is rendered safe 
against wearing to a shoulder. A pin subject to recipro- 
cating efforts in any part of an engine, whether it rotates, or 
carries a rotating or a vibrating piece, is apt, in time, to 
show wear on the two sides in line with the principal pull 
or thrust, and to lose its cylindrical form. In this engine, 
such wear is avoided at the crosshead pin, by cutting away 
the surfaces, which do little or nó work, and thus securing 
overrunning surfaces, which are not subject to this distorted 
wear to so great an extent. Many other minor points invite 
attention, but they cannot be here considered. 


ELEVATION. 


The principal feature of this design, in connection with 
that phase of its work which is of especial interest here, is 
its valve-motion. The valve is a rectangular block, sliding 
between the seat and a coverplate; is shown in the engraving. 
Ports are cut through the coverplate, through the valve, 
and through the seat into the steam and exhaust passages 
in the cylinder casting, in the proper positions. These ports 
are double at the ends of the valve, and a single port of 
ample area is made through the middle of the valve. 

The valve is what may be called a "piston valve" of 
rectangular section, the space in which it slides having, 
therefore, also a rectangular section, and permitting the use 
of a detached coverplate, which,while sustaining the pressure 
of steam that would otherwise come upon the valve, 
and thus making it a balanced valve, nevertheless allows 
any unusual pressure, occurring when the piston comes 
back to the compression period of its cycle, to raise it, and 
thus to permit the water which may have caused the pressure 
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to flow back, and thus relieve the cylinder, and obviate all of the governor pulley, and connected to the spring, by 
danger of forcing out the heads. The principal feature of | which it is held under control, by a link extending across 
this device is not new; the writer handled such a balanced to the other side of the shaft to the end of the spring, which 
valve on marine engines, rated at above 5, ooo horse-power, is there secured to the rim of the pulley The action of 
nearly twenty years ago, and found them, so far as his own the governor is substantially the same as that of those which 
experience went, perfectly satisfactory. This new applica- have been already described. When the speed decreases, 
tion of the principle, however, embodies some new and the tension of the spring, at the end of the weight lever, over- 
interesting points. The valve cover is sustained on loose comes the centrifugal effort of the ball, and the latter is 
packing strips, which are free to close up upon the edges of forced in toward the shaft, carrying with it the end of the 
the valve, and to take up wear as it occurs. The form of eccentric lever, and thus giving the valve greater throw, and 
the plate, its domed top, is such as to give it great stiffness extending the period through which the steam follows the 
against the superincumbent pressure, and thus to prevent , piston, producing more power and bringing the engine up 
pressure on the valve itself in consequence of spring in the to speed. The reverse change of speed of engine produces 
plate, and the ports are so placed as to prevent the cutting | the opposite action of eccentric and of valve motion, and 
away of the faces and seats by the rushing currents of steam. the cut-off is shortened, and the power of the engine is ге- 
The valve and cylinder ports аге not dressed out; the duced to that needed to give the correct speed. As this 
casting is made so accurately that these edges can be left as; governor may be made as nearly isochronal as may be de- 
they come out of the sand without loss of efficiency in the sired, the approximation to correct speed may be made as 
working of the valve. close as is consistent with the sensitiveness considered per- 
The valve is driven by an eccentric, the motion of which  missible. Тһе use of a single eccentric and of a single gov- 
is controlled by the governor, and the connection of which ernor ball, and the general simplicity of this combination, 
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with the valve is effected by the peculiar system of linking, are especially pleasing to the engineer. They, however, 
seen in the preceding illustration. ‘The eccentric is so sus- | include the use of a single valve, and thus restrict the de- 
pended from the disc, to which it is attached, that it may ; signer, somewhat, in his adjustment of the steam distribu- 
be thrown across the shaft by the action of the governor, in tion, a restriction which the more complicated forms of 
such a manner as to give the effect of the once common valve-gear are constructed to avoid, as it is well understood 
and well known Dodd motion." It is carried on a lever, that the economy of the machine, in its use of steam, is to 
which is pivoted at one side of the shaft, while the governor | a certain extent, dependent upon the method of distribution 
rod is attached at the opposite side. ‘I'he singular positions | of the steam entering, and of the exhaust leaving the cylin- 
of the eccentric rod and the rockshaft arm enable the der. The main objection 15 the fact, that the mean pressure 
alteration of the throw of the eccentric produced by of the steam entering the cylinder up to the point of cut-off 
the governor, to be effected without alteration of the |15 necessarily less with a single valve than with the gear in- 
lead of the valve, so that the steam may be admitted, at all | troduced by Sickles and Corliss, and their successors, and 
times, at the same point in the revolution of the engine. | which have been long standard, and which are admittedly 
This it does, since the line of the eccentric rod is, at the superior in this respect. Whether the more costly, but 
commencement of stroke, in line with the lever on which the more efficient gear shall be used, is to be determined partly 


eccentric is carried. by the cost of fuel, and must be settled by the judgment of 
The governor is similar, in principle, to those which have | an experienced engineer in each individual case. 
been described as used on the last type of engine. It con- The difference in this respect is not, however, as great 


sists of a single weight, or ball, carried on the end of a lever | as has been by some engineers supposed, and the econom- 
which is pivoted, near its middle point, on one of the arms ical value of heavy compression is now becoming so well 
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understood, that the general impression in regard to this sys- 
tem of valve motion is becoming considerably and rapidly 
modified. What is lost by the drop of pressure between the 
boiler and the piston, is partly compensated by the variable 
and automatically adjusted compression obtained with this 
kind of motion, as is well illustrated in the action of the 
Stephenson link as used on the locomotive. With this 
arrangement, there is also some loss at the exhaust period, 
but not usually enough to be considered serious. As this 
particular engine is operated, this latter loss, and possibly, 
to aslight extent, the former, are somewhat reduced by 
setting the valve without lead, or even with “negative lead,” 
i. e. so that the engine does not take steam until the crank 
has just passed the center, and the piston is starting on the 
forward stroke. 
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The engine, as a whole, with all its important parts in 
section, is shown in the above engraving. The unusual 
quantity of material as compared with earlier practice in 
older forms of engine, the excellent distribution of that 
material, the small number of parts, the heavy crosshead, 
the arrangement of fly wheels, and the form of valve are all 
plainly seen, as well as the general arrangement and system 
of connection. ‘The rods and pins, and all running 
parts are made of steel; journals are ground to perfect form 
and polished, and the engine, when completed, is set up in 
the shop and carefully tried before sending it out, as is 
becoming the custom with good builders everywhere. "The 
designer has made a special effort to reduce friction to a 
minimum, and has given the engine easy running piston and 
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crosshead, perfectly formed journals, an a valve gear and 
governor, which are as nearly frictionless as those parts can 
well be made. The growth of the engine into its present 
shape, from the first crude sketches made in 1869, to the 
finihsed engine and completed type of to-day, and especially 
the gradual evolvment of the governor and valve gear from 
the older forms, would be an interesting subject of study, 
but cannot here be undertaken. The survival of the fittest, 
among these devices, has led to the production of the 
engine above described. 

The Straight Line Engine has been frequently applied 
to the driving of electric lighting apparatus. In Pen- 
ney's arrangement of a station of 120 lights, the 
connection of power to dynamo is effected through 
friction clutches, which may, at any instant, be thrown 


WI 


Shaft 


out or thrown in; any two of the engines have ample 
power to drive all three of the dynamos used, and a reserve 
is thus supplied to be used in case of the necessity of 
throwing off one engine for repairs. The current from 
any one generator is capable of being switched into any 


circuit, and all parts are accessible for examination and 


repair. A novel device is that of placing the driving pulleys, 
on the main line, on separate hollow shafts, independently 
supported, to prevent the springing of the line shaft by 
the pull of the main belts. The line shaft runs directly 


through the jack shaft, carrying the driving pulley on 


the line. | 
As this engine is adjusted, with large compression when 


at regular speed, doing the rated work, with negative lead on 


— 
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the valve at that point, becoming positive lead at 34 cut-off, 


it illustrates well the efficiency of the class. А 50 horse- 
power engine, driving a 40 light dynamo, according to 
the report of the manager at the station, ran at 219 revolu- 
tions, and at 220 whén 27 lights were thrown off. The 
writer, testing one of these engines, using a Prony brake 
to take up the power, counted 233 revolutions, light, and 
232, loaded with above 4o horse-power; with lower steam, 
the figures became 231 and 230. А well-balanced valve 
and a nearly frictionless governor are the elements giving 
success here. Every good engine, driving dynamos, is 
probably expected to rival this, doubtless, but, doubtless 
many do not. The single-valve engine can evidently, as is 
here seen, be made, by a skilful engineer, to do excellent work, 


| —— A NOVEL APPLICATION of the science of photography to the art 
of gunnery has been intrcduced at the royal gun factories in the Royal 

Arsenal, Woolwich, by Col. Eardley Maitland, royal artillery, and some 
very successful plates have been taken showing defects in the bores of 

| guns sent back for examination after trials. ‘The electric light, powerful 

lenses, and mirrors are employed for this purpose. Minute flaws in the 
metal undetected by the usual gutta-percha impressions have been ren- 
dered clear to the eye by these photographs, and they are likely to prove 
of essential service. 


—— Мк. KFLLINGWORTH HEDGES recently read a paper before the 
British Association on The Fire Risks of Electric Lighting," which 
concludes as follows :— When the work has been properly supervised, no 
trouble should be experienced, and the electric light may be said to be 
much safer than gas, as it is frce from those accidents which are due to 
a servant's carelessness, or by leakage of the pipes. Whatever danger 
there is with electric lighting. is entirely localized to the generating station, 
where the dynamos and engines would be under constant supervision. 
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SKETCHES OF ELECTRICAL HISTOR Y. 


BY WALLACE GOOLD LEVISON. 


XII—ELECTRIC SPARK IGNITION. 
PART III.—ELECTRICAL BLASTING. 


LTHOUGH so little difficulty was experienced in ig- 
niting vapors and gases by the electric spark, 

less volatile substances were at first only with great diffi- 
culty ignited. In one of his letters to the Royal Society, in 
1747, William Watson says; “I have made several at- 
tempts to light gunpowder, both cold and hot, but have 
not succeeded. That is because the powder gives off no 
inflammable vapor, and the same is the case with fulmin- 
ating powder.“ The electricity merely attracts and repels 
dry powder. But I have succeeded in igniting powder, and 
even discharged a gun by an electric spark, by mixing the 
powder with a little camphor or certain inflammable volatile 
oils." "These experiments of Watson's initiated the mod- 
ern art of electrical exploding.’ It was soon found possible 
to ignite gunpowder directly by the spark; the essential 
eondition of success in its ignition, and that of non-volatile 
substances generally appearing eventually to be the inclusion 
of a relatively poor conductor in the circuit. The advant- 
age of introducing persons in the circuit in the firing of 
spirits, and the facility with which alcohol may be lighted 
by an icicle, being thus explained. Conveyed by metallic 
conductors the spark passes in such cases with too great 
celerity to initiate the combustion.“ Oblige the discharge 


to leap а wide air space; to traverse a long wet cord, or a 


foot or two of water in its circuit, and owing apparently to 
the retardation of its velocity, it will determine even a 
difficult ignition.“ 

In illustration, 
place some gun- 
powder between the 
poles of the appara- 
tus, Fig. 9o, called 
the universal dis- 
charger, and trans- 
mit through it the 


hrs. ЧШШШЇЇЛЇЇШЇШЇЇЇЩЇЇШ НЩ ° 
discharge of a Ley- a aee 


den jar. The pow- Fig 90.— The Universal Discharge. 


der will be scattered in all directions but not ignited. 
Next charge the small ivory mortar, Fig. 91, within 
which two conducting wires nearly meet, and including 
in the circuit 10 or 12 inches of water in a ‘porcelain plate, 
repeat the dis- 
charge, when the 
powder will be ex- 
ploded.“ Placed, 
therefore in the 
open, wooden cup, 
devised by Stur- 
geon, Fig. 92, 
gunpowder will al- 
ways be ignited on 
receiving a spark 
from above, and 
so in any receptacle 
it will be usually fired by a spark from an icicle, because 
in the first case the wooden cup, and in the second the 
icicle, retards the discharge.“ 


Fig. 91.—Gunpowder Mortar. 


1. Watson. Loc. cit.; 8rd letter, p. 33-85. 

2. Composed of nitre sulphur, and fixed alkaline salt. 

8. They antednted by 3 years, the suggestion of Krankin; to which Gen. 

ATDA awards riority. Abbot's re report. 1879; d уан 

S M Бошбеве 8 text book of electricity. ndon, 1867; p. 50. 

E oa іс sci simplified." London, 1669; p. 265. 
epper yclopsedic science simp. ndon р. 
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The ignition, by the spark, of 
gunpowder enclosed in a cartridge 
was probably first accomplished by 
Benjamin Franklin in 1750;° but 
not practically employed until Mr. 
Moses Shaw, of New York, fired a 
blast in the year 1831," nearly a 
century later. Since then electrical 
exploding has become a special 
and intricate art. It has been 
found not only a convenience in 
the conduct of ordinary blasting operations, especially when 
nitro-glycerine or similar detonating explosives are fired in 
damp situations, but by its adaptability to the simultaneous 
ignition of numerous separate fuzes, either distributed 
throughout one, or in separate mines, it has rendered pos- 
sible both industrial and military engineering operations on 
a scale of extraordinary magnitude which its development 
alone rendered feasible. Of these the first noted example 
was the cutting through for railroad purposes of the South 
Down Cliff, 400 feet high and 300 feet long, near Dover, 
England, by Mr. Cubitt, in 1843, when 400,000 cubic yards 
of chalk were detached at once by the simultaneous explo- 
sion of three separate charges of 13,000 pounds of powder 
each. 

Since the removal of the wreck of the Royal George, 
by Sir Charles Pasley, in 1839,” the first noted ‘instance 
of the use of electrical ignition in subaqueous blast- 
ing, and the partial removal of the obstructions at Hell 
Gate, in 1851, by Mr. B. Maillefert, the spark has almost 
entirely superseded the expensive so-called “electric fuze,” 
which necessity had so wonderfully perfected. But in sub- 
marine, as in overground engineering operations, either civil 
or military, by its applicability to simultaneous ignitions it 
has permitted the achievement of most remarkable oper- 
ations. Of these, the successful blast at Hallett's Point, 
near Hell Gate, by General Newton, іп 1876, when 3.640 
charges of powder were simultaneously ignited, is the most 
notable example." 

The literature of electrical exploding is somewhat re- 
stricted and difficult of access, since its development has 
been effected chiefly by secret experiments of leading gov- 
ernments; but it seems decided that the progress of the art 
has been wholly dependent upon: rst, the insulation of the 
conducting wires; 2nd, the construction of the fuze; 3rd, 
its priming, and 4th, the quality of spark employed. The 
first submarine cable being of cotton covered, copper wire, 
varnished with asphaltum and beeswax, originated with 
Col. Colt earlier than 1842. 

In 1848, Faraday first recommended gutta-percha as an 
effective insulating material,“ and almost immediately, as a 
vulcanized preparation, it was applied by the Electric Tel- 
egraph Company, of London, to the covering of conducting 
wires, being found especially suitable; and long, almost ex- 
clusively, used for subaqueous conductors, though cotton 
covered paraffined wires, resembling Colt's early cables, are 
now often used. 

Mr. Statham, Manager of the Electric Telegraph Com- 
pany,discovering that the coating of sulphide of copper which 
lines the tube, left upon drawing a copper wire out of its 
gutta-percha covering, is a retarding conductor to an elec- 
tric discharge,“ devised the first typical electric fuze, which 
is even now frequently used, being simply constructed as 


Fig. 92.—Gunpouwder Cup, 


9. Franklin, Life by J. Sparks. Boston, 1856. Letter to Collinson, July 
27, 1190; Vol. V., p. 223. Abbott. Loc. cit.; p. 252. 
10. Abbott. Ibid: p. 252. 
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1600; p. 161. Encyc., brit. 


Я : p. 244. 
14. Faraday. Phil. Mag, Mch., 1848; XXXII, p. 165. Also, ex. res. 
15. Faraday. Proc. Roy. Inst., "January 20, 1854, Also, ex. res. р. 
16. Noad. Student's text book of elec. London, 1867; p. 318. 
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follows: From a wire c, Fig. 93," covered with gutta- 
percha the covering is partly removed, and the wire is bent 
double and twisted together. It is then cut through or in- 
terrupted half way between с and с, opened and a piece of 
old gutta-percha covering slipped over one end. The two 
ends being then brought in a line, the piece of gutta-percha 
is slipped over both, and a V shaped piece cut out of it from 
а to 6, care being taken to leave undisturbed the internal 
coating of sulphide of copper it contained, which is left to 
form what is technically called a bridge between the two 
ends of the wire. If an intensity discharge be now sent 
through the wire, it will leave it at one end and leap to the 
other, along the bridge of sulphide of copper, but in so do- 
ing, will encounter so much resistance as to ignite the sul- 
phide. Mr. Statham found that gunpowder placed in the 
cavity a, 6, would be 
invariably exploded by 
an electric , discharge. 
When, however, a num- 
ber of fużes were to be 
ignited, either in circuit 
or in multiple arc, it was 
found necessary to sub- 
stitute for gunpowder a 
more sensitive priming; 
and Col. Verdä, a Span- 
ish engineer, by thus 
using fulminate of mer- 
cury, effected a simul- 
taneous explosion of six 
mines in circuit, at a 
distance of goo feet from 
the operator, by the 
spark from a small in- 
duction coil. But the 
tendency of fulminate of 
mercury to corrode the 
ends of the wire, and 
other objections, rendered a different or more sensitive 
substitute desirable. Mr. Abel, aware of the conditions re- 
quired, devised a composition which has been phenomenally 
successful, and served as a type for numerous later com- 
petitors. Abel's composition contains: 


Fig. 91— Abel's Fuze. 


Sub-phosphide of соррег. 10 parts. 
Subsulphide “ ..45 Қ 
Chlorate of potash....... IS '' 


The materials are, separ- 
ately, finely ground, moist- 
ened with alcohol, well 
mixed, and applied as a paste 
between the copper wires; or 
first dried and then applied. 
When this priming is used no 
other bridge is necessary, as 
the sulphide of copper it con- 
tains gives the requisite de- 
gree of conductivity. Abel, 
therefore, in 1858, made a 
fuze,” by simply fastening 
two copper wires on oppos- 
ite sides of the little block 
of wood with their ends pro- 
jecting, and filled the space 
between them with the prim- 


Fig. 13.—Statham's Fuze. 


17. From torpedoes and torpedo warfare. C. W. Sleeman, Portsmouth, 
1880; p. 87. 

18. Noad. Loc. cit.; p. 814. And Abbott, loc. cit. 

19. Abbott. Loc. cit.; р. 200. Also, Sleeman, loc. cit.; p. 87. 
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ing composition. "This is the typical form of most of the 
numerous spark fuzes now emploved, and its latest con- 
struction is shown in Fig. 94, as a result of considerable 


study. 
(To be continued.) 


THE ACTION OF THE DYNAMO. 


BY LIEUT. В. A. FISKE, U. S. N. 


Author of ‘‘ Theory and Practice, or the Elements of Electrical 
Engineering." 


PART I. 


N order to get a clear idea of the principles upon which 
the action of dynamo machines depends, it is necessary 
to first get a clear idea of the meaning of the term poten- 
tial," as used in electrical science. Potential may be briefly 
defined as power to do work; electric potential being due 
to electric force, and magnetic potential being due to mag- 
netic force. As the idea of potential thus involves the idea 
of work, potential can be, and is measured in the same terms 
as those in which work is measured; #.¢., in ergs. An erg, 
as we know, is the unit of work, and expresses the amount 
of work expended in overcoming unit force through unit 
distance, as for instance, in raising a weight of one dyne 
through a distance of one centimetre. When the weight 
has thus been raised by the expenditure of one erg of work, 
it may be said to have unit potential, because, if liberated, 
it will fall, and in falling, do one erg of work. 

To obtain an expression for electric potential, the sup- 
position is made that a plus unit charge of electricity is 
forcibly brought up against the repelling force of a fixed 
charge of the same name, in the same way that a weight is 
raised against the attracting force of the earth. At length 
(supposing the fixed charge to be great enough) the work 
done will be one erg; work being, as we know, the product 
of force by distance. When our unit charge has reached 
this point, it has the power, if liberated so as to be able to 
obey the repelling force, of doing the same amount of work 
as has been expended upon it; therefore it has a potential, 
or power to do work, of ove. In order to start with a plus 
charge out of the influence of the fixed charge, the supposi- 
tion is that it starts from an infinite distance. 

By the same reasoning, an expression is obtained for 
unit magnetic potential; the supposition being made that 
we forcibly bring up a plus unit magnet pole from an 
infinite distance against the repelling force of a fixed plus 
magnet pole, until unit work has been done. The point 
then attained is said to have unit magnetic potential, 
because a unit magnet pole, if placed at that point, would 
be repelled to an infinite distance, and so perform a unit of 
work. 

The significance of “electric potential" may not yet 
appear manifest; but when it is recollected that the effi- 
ciency of dynamo machines is measured by the ratio of the 
electrical energy produced, to the mechanical energy 
expended, its bearing begins to become apparent, because 
we see that it gives a way of measuring what the electrical 
energy is. We have seen that a unit of electricity in falling 
through a unit of potential does one erg of work. There- 
fore О units of electricity in falling through / units of 
potential must do О Æ ergs of work. 

As an electric current consists merely of units of current 
falling through units of potential, and as we have instru- 
ments for measuring the number of units passing per 
second (ammeters), and instruments for measuring the 
potential through which these fall in a given circuit (volt- 
metres), we have at once a way of getting the electrical 
work done in any circuit. 
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As we know, the unit of current (or electro-magnetic 
unit) is not that thus far considered; but as the unit of 
potential used with it is based upon the principle that a 
unit of current electricity in falling through it does one erg 
of work, the product О Æ still gives in ergs the work done. 
As in practice the unit of current is 1% this electro-magnetic 
unit, and the unit of potential is 10° times this unit of 
potential, the product O E, in which Q' and E are both 
practical units, equals 


Ох E x 10^! хто — О Ех то". 
Now as а kilogrammetre — 1000 x 100 x 981 ergs, 
we see that | 
O E! Ты | 
EU X the work done in kilogrammetres. 


As a kilogrammetre per second = тв horse-power, let- 
ting C — number of practical units passing in one second 
(i.e. the strength of the current), we find that 


сё. == horse-power in the circuit. 
74 
From this the significance and the necessity of electric 


potential become apparent. ‘To get an expression for 
potential as applied to magnetism, let us take a wire through 
which a current is passing, and put it through a little hole 
in a sheet of glass, which is covered with fine iron filings. 
The filings will arrange themselves concentrically around 
the wire, proving that the electric current in the wire has 
magnetic power. The same may be shown by passing such 
a wire near a magnetic needle. Electric energy and mag- 
netic energy are evidently related, therefore, in some way; 
so that we may endeavor to get an expression for magnetic 
potential as related to electric potential. 

In order to arrive at this relation, let us bend the wire 
into a loop. The whirls of magnetic force playing around 
the wire, will, in the interior of the loop, all lie parallel, so 
that they will combine in their action. If, now, we bring a 
magnet pole near this loop, it will be attracted or repelled 
according to the direction of the current, so that the loop 
acts like a magnetic shell, that is a sheet of magnetized 
material, in which the sides are oppositely polarized. 
Supposing the magnet pole to be a north pole, it will be 
noticed that it is repelled from a loop in which the current 
runs (as looked at from this north pole) in a direction con- 
trary to that of the hands of a watch, and is attracted if the 
current flows in the same direction. For convenience of 
description, a current in the latter direction is called Posi- 
ше, the former negative. 

It is a fundamental proposition, that the potential due 
at any point to a magnetic shell, 1s equal to the strength of 
the shell multiplied by the solid angle it subtends at that 
point. The potential at the surface of the shell must, 
therefore, be 2 77 ;, in which ? represents the strength of 
the shell, as the solid angle there is 2 77. 

If now we make a magnetic shell by looping a wire 
through which a current is passing, the potential in the 
plane of the loop will be also 2 ZZ i, in which 2 represents 
the strength of the shell produced by the current. In order 
to get the relation between this strength and the strength 
of the current, let us make the wire of the loop 2 77 long ; 
that is, make itin a circle of one centimetre radius. Re- 
membering that the potential at any point due to a series of 
poles, is equal to the sum of the potentials due to all the 
poles, and that the potential at any point due to one pole is 
equal to the strength of the pole divided by the distance, 
we see that the potential at the centre of this loop must be 
2 77, multiplied by the magnetic strength of each centi- 
metre of the loop. Remembering, again, that the force 
exerted by any pole is inversely as the square of the dis- 
tance from the pole, we see that if we adopt the conven- 
tion that a current of unit strength is one such, that if one 
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centimetre of a conductor carrying it be bent into an arc 
of one centimetre radius, it will exert unit force at the 
centre, we can express the potential due to a closed vol- 
taic circuit in terms of the strength of the current, by sub- 
stituting, in the above proposition, “strength of current,” 
for “ strength of shell.” 

But here we must introduce the element of positive and 
negative signs : 

It will be remembered that we found a north pole to 
be repelled by a negative current. As the north pole was 
thus repelled, it had a certain positive potential, or power 
to do work. Positive potential is, therefore, associated 
with negative current. 

In applying the proposition, therefore, concerning mag- 
netic shells to closed voltaic circuits, we must not neglect 
the signs. 

The potential due to any closed voltaic circuit, there- 
fore, is equal to the product of the solid angle it subtends 
into the strength of current taken with a negative sign. 

If A equals this angle, and + C is the strength of 
the current, the potential is — 4 C. The negative sign indi- 


cates negative potential, 7. e., not power to do work, but 


the reverse. In other words, the magnet pole is attracted, 
as it would be by a positive current. If the current were 
C, then the potential would be — (- 4 C) = + AC; in 
other words, the positive magnet pole is repelled, as it 
would be by a negative current. 

We must not forget, in all these cases, to look at the 
circuits from the position of the magnet pole. 


(To be continued.) 


EFFICIENCY OF ELECTRICAL MACHINES. 


BY CARL HERING. 


HERE are several statements made by electricians, in 
regard to the best distribution of the resistances in a 
circuit, but they apparently do not agree, and being fre- 
quently stated in an indefinite way, often cause considerable 
confusion. For instance, one engineer states that he can 
demonstrate mathematically, that, in order that a machine 
should have the greatest efficiency, the internal resistance 
must be made equal to the external resistance, because then 
the amount of work given off is a maximum, and says it is 
evident that the efficiency will be greatest when the amount 
of work given off is greatest. This has been published so 
often, that many accepted it, and built their machines 
accordingly; it is quite natural that they should be dis- 
gusted with scientific and mathematical statements, when 
they found that the greatest possible efficiency was less than 
50 per cent., and that in many cases the machines became 
objectionably warm. Another engineer makes the state- 
ment, that in the above case, as the resistances were equal, 
the work lost in the machine will be equal to that done in 
the external circuit, as the work is done there where the 
resistances are, and that, therefore, the greatest amount of 
work obtainable from a perfect machine would be only one- 
half, or 50 per cent. of that used to drive it; but as many 
machines in use have a greater efficiency than 50 per cent., 
he says, that notwithstanding the mathematics, there is 
“something wrong” with the first statement. A third says, 
that as the work absorbed in a machine, and that given off 
in the external circuit, are respectively proportional to the 
internal and external resistances, that, therefore, the greatest 
efficiency is obtained when the internal resistance is made 
small, and the external resistance made larger. He also 
claims that he can demonstrate it mathematically; but as 
the first and last statements appear to contradict each other, 
and as they can both be demonstrated mathematically, there 


must be some fallacy in the statements, for what is mathe- 

matically true, cannot possibly be incorrect. An explana- 

tion of what these statements really mean, how they can be 

demonstrated, and with what limitations they should be 

applied, is the object of the present discussion. 

Let Æ be the electro-motive force of the machine or battery. 
№, the external resistance. 

K,, the internal resistance. 

A the total resistance. 

C the current strength. 

w the work in the external circuit. 

те, the work absorbed in the internal circuit. 

W the total work of the current. 

The following will be evident: 
| з 
=E R=R +R, W*=CE = C'R = * 

As the work consumed in any portion of a circuit is 
equal to the resistance of that portion multiplied by the 
square of the current strength, it follows that 
w = CR, w,=CR, И = шю 0, == С(Р№, | Б.) 
w representing the useful work, and w, the lost work. 

In order to examine the above mentioned statements, 
let us first see what the relations between the different 
quantities are, by representing them graphically, as that 
shows them much more clearly than algebraic formule. 


In the diagram let the resistances be laid off on the line 
OX, and the current strengths on the lines OY and OZ 
(the latter being in perspective). From Ohm's law 


= or E= C 


which shows that if E is a constant, which we will assume 
at present, then the curve representing the relation between 
the corresponding values of C and A, will be an equilateral 
hyperbola. Let a б be this curve, for the assumed value of 
E, then for any resistance, such as o r == Ж, the current 
strength will be represented by the perpendicular f = o с. 
If the values of C be laid off on O Z also, and a square 
constructed on the two as sides, its area will represent С”, 
and if this is multiplied by the corresponding value of 
R = о ғ, then the solid OZ d ce r, etc. will represent 
СІР, or the total work of the current. If o r” is the internal 
resistance, and o the total, therefore 7” r the external, then 
the two solids constructed on C* will show very clearly the 
lost work (the shaded portion), and the useful work (the 
light portion), and what proportion one is of the other. 


* Ag the factor time“ is not necessary in the demonstration, it will be 
neglected, that is, it may be considered unity ; therefore the terms „power and 
“work” can be used indiscriminately. Volt-ampéres, which really represent 
power, will therefore be called work, as it is thought that it will then be more 
easily understood. 
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Let us assume a certain internal resistance, equal to 
o r”, and see what the different amounts of work will be 
for different external resistances, as r and z" ж. It will 
be seen from the diagram, that as the external resistance 
increases, the fotal amount of work of the circuit becomes 
less, but at the same time the percentage of lost work 
decreases very rapidly, as o 7" remains the same; that is, 
the efficiency is increased; it is a maximum only when 2— 2 
ог X,, o, neither of which are possible. When the 
external resistance decreases to r, the amount of work 
increases very rapidly, but as the internal resistance remains 
the same, the lost work also increases very rapidly, and the 
percentage of loss becomes much greater; finally, when the 
total resistance is equal to the internal, that is, the external 
== О, the machine is short circuited, and all the work, which 
is then at a maximum, is consumed in itself, and appears as 
heat. It will be seen, therefore, that for a constant value 
of the internal resistance, and a decreasing external resist- 
ance, the amount of work will increase, but the percentage 
of loss also, the latter more rapidly than the former, from 
which it follows, that for a certain value of the external 
resistance the amount of useful work 15 а maximum; this is, 
as will be demonstrated, when the internal is equal to the 
external, as drawn in the diagram, in which 7” r — o r” 
AsO Zdcef r, etc., represents the total work, and the 
shaded portion the lost work, it follows that the useful 
work W — w, is equal to 12 W, or in other words, when а 
theoretically perfect machine is converting the greatest. possible 
amount of work into useful work, its efficiency is only бо per 
cent., and as much work is converted into heat in the machine 
itself, as appears as useful work outside. From this it may 
be seen, that when an inventor claims that with the above 
arrangement of resistances, he has obtained 70 or 8o per 
cent. efficiency, he is, to put it in mild terms—mistaking. 


The diagram also shows that the work depends very 
much on the position of the curve, but this depends on E. 
and becomes flatter, and moves upward and to the right as 
E increases. No change of E, however, will change the 
efficiency. 


The mathematical demonstration of what was illustrated 
in the diagram, is very simple. As 
w == C’ R, and W =C'R 
. w R R 
efficiency == — == —/ == _“/ _. 
UTW R K. T X, 
That is, the efficiency is independent of E, it depends only upon 
the ratio of the external to the total resistances, and can evi- 
dently be increased by increasing K, or diminishing &,,. 
As 
E 


E 
— C'R, and C- 
= ai R RFR, 


therefore, 
E'R, 
(X, F K 
which by the aid of calculus can be shown to be a maximum 


when A, = K, To prove this by algebra, solve the equa- 
tion for K, which gives 
=. A, 


R — Ё 1+ I 


from which it can be seen that the greatest value which w 
can have for real values of &, is when it makes the quantity 
under the radical o, that is, when 


W == 


— 4 5.4 10 


or Я 
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substituting this value of w in the value of &, gives, after а 
simple reduction, 

Ж, = К,, 
that 15, w is greatest when the external and internal resist- 


ances are equal. But as X == R, + R, this value of Æ, makes 
E’ E’ w E o E’ ү 
== — шш апа — === — — = 2 
2 K., И/ 4 K, 2 K, 


that is, the efficiency is then 5o per cent. 

The above discussion is applicable only when there is 
no counter electro- motive force in the external circuit. 
When there are electro-motors, accumulators, electro- 
plating baths, etc., in the circuit, developing a reverse 
electro-motive force, the statements must be changed 
slightly. This case will be discussed in another article. 

To recapitulate: for a given total resistance the efficiency 
of a machine is intreased as the ratio of the external to the 
total resistance is increased; and for a given internal resist- 
ance it increases rapidly with the external resistance; it isa 
maximum, that is, unity or 100 per cent., only when the 
internal resistance is o, or the external e, and the machine 
a perfect опе. The greatest amount of work obtainable from: 
a machine, is when the external and internal resistance are 
equal, and then it is only one-half of the work used to drive 


it. In both cases the zotal work increases with the square of 


the electro-motive force, but the efficiency 1s independent of the 
electro-mottve force. 

These statements are not contradictory, as might be at 
first supposed; for instance, if we wanted a machine to do 
a certain amount of work, we would select one capable of 
doing much more than the required amount, and by making 
the external resistance high, use only a part of the work it 
is capable of furnishing, and thus obtain a higher efficiency. 
As the price increases with the size, and at the same time 
the percentage of loss decreases, the question of how power- 
ful a one to choose, depends upon so many quantities, that 
it would be impossible to calculate the limit theoretically. 
Having given the constants, dimensions, and price of each 
machine, and the cost of the power, any electrical engineer 
can make the necessary calculations, to show which one 
would be the most economical for a given amount of work 
to be performed. If power is cheap, use a machine which, 
when working at its maximum rate (2 e., external resistance 
equals internal), will do the required ‘electrical work. If 
power is expensive, use one much more powerful (i. e., 
capable of doing more work. if working at its maximum 
rate), the limit being, when the increased price becomes 
greater than the saving by increased efficiency, remember- 
ing to make the ratio of the external to the total rgsistance 
as great as possible. 

To illustrate this with an example, let a power of 17,640 
volt-ampéres be required, and let a certain machine give an 
electro-motive force of 840 volts, and have an internal 
resistance of 10 ohms, If the external circuit is arranged 
to have a resistance equal to 10 ohms, that is, equal to the 
internal resistance, the machine will just perform the work, 
for 

Е? -. (840) 

4 K, о 

and considering the machine perfect, the efficiency will be 

50 per cent., and the power used to drive it will be 35,280 
volt-ampéres, or its equivalent in horse-power. 

Taking two such machines in multiple arc, which is 
equivalent to one twice as large, with the same electro- 
motive force, but with one-half the internal resistance, and 
changing the external resistance to about 29 ohms, the 
power obtained will be 

— C'R, EK. 


w = == 17,640 volt-ampéres, 


^ (2905) 


the same as before. The work required will be 
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Е? (840) 
W = —— = ———— = 20,748 volt-ampéres, 
RR, 29 ＋ 5 m p 
and the efficiency 
UU = E1049... чїй OMS 8 ent 
W 20,748 34 ohms ааа. 


very much greater than before. The ratio cf the power 
used to drive them in both cases, will be 


20,748 

35,280 
showing that only 59 per cent. of the power is required in 
the second case to do the same work. If the 41 per cent. 
of power saved is worth more than the interest, etc., on 
the second machine, it will be more profitable to use two, 
or one twice as powerful, besides avoiding heating of the 
armature. 


Vienna, October 28th, 1883. 


= 59 per cent., 


OUR PARIS CORRESPONDENCE. 


PARIS, Nov. Ist, 1883. 

ELEPHONIC communication between cities that are only a few 

kilometres distant from each other, has been very rapidly developed 
in the United States, according to the papers. It was a natural applica- 
tion that was thoroughly comprehended from the first in the country of 
Graham Bell, but it has not yet received the development in Europe that 
it is entitled to. Some successful endeavors have been made in England ; 
in Belgium, the Bell Telephone Company has only just obtained the 
necessary permission to connect a certain number of towns and important 
localities. There is no talk at all about the matter in France, and with 
all the administrative formalities, the question is not an easy one to solve. 
The telephonic system has been very successfully tried in Alsace, and, 
as usual, the city of Mulhouse owes a debt to the Soct¢té Industrielle, 
which took the initiative in procuring for it the advantages of the wonder- 
ful invention. 

It is scarcely two years since the first telephones were put up in the 
city, and now the persons who use them acknowledge that they have be- 
come as indispensable as the telegraph. The increase in the number of 
subscribers proves how much these scrviccs are appreciated ; in the be- 
ginning, in January, 1851. there were some seventy subscribers ; there 
are 125 at present, and communication is not restricted to the city, but 
extends to the neighboring localities: Ile Napoleon, Modenheim, and 
Sausheim, which are connected with the principal system. During the 
first year the number of telephonic messages hardly reached 200 a day ; 
they are at present 200, and some days reach the figure of боо. 

A telephonic system was established at Guebwiller during 1882, and 
was extended to the neighboring towns of Issenheim, Bull, Lautenbach, 
Jungholz and Wuenheim. The number of subscribers was twenty-four, 
but the system was connected on December 5, 1882 with that of Mul- 
house, which increases its importance. There are about twenty messages 
а day between the two cities, but this is only the beginning. The sub- 
scription price both in Mulhouse and Guebwiller is 250 francs per annum. 
When messages have to pass from one system to another each message is 
paid by the sender separately, and costs twenty-five centimes, (five cents). 


The use of the telephone will be generalized in a short time by the 
success of this extension. Cernay, Thann and Altkirch in Alsace, and 
Basle in Switzerland will constitute a system of which Mulhouse will be 
the centre. 

According to the regulations of the German posts and telegraphs, 
the administration undertakes to put up systems with all the apparatus, 
&c requisite, but the lines connecting one system with another must be 
established at the cost of the interested parties, and this was done in the 
case of the connecting line between Mulhouse and Guebwiller. The 
length is some twenty kilometres(12} miles). The cost was 11,000 francs, 
or some 500 francs per kilometre. "The expenses were as follows : 


Fifteen to twenty posts 200 francs. 
Iron wire of four millimetreꝝsss go “ 
Insulators, (15 tO ,, 8 2“ 
Bearers, screws and fastenings............... 25 “ 
БАБЫ е ы аа оне оаа 100 “ 
Overseers of work.................. ....... 40 “ 
- General expenses, fares, «с...... ........... бо “ 

500 francs. 


This first attempt will doubtless decide the German administration to 
take under its charge connecting lines, without waiting for the interested 
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the cost. It would be very easy to cover the interest of the capital em- 
ployed by increasing the subscription rates, and the simplification of the 
matter would naturally increase the use of the telephone. 


Zurich can, in this respect, be cited as a model. There are four sub- 
scription rates, 100, 160, 200 and 250 (гагсѕ, according to the length of 
the line and the use of the instrument. The average rate is 135 francs. 
Distant subscribers, outside the regular zone, pay an additional rate of 
five francs per kilometre. The lowness of the tariffs and their grading 
are one of the causes of the rapid development of the system, which must 
soon be greatly extended. It is designed, in fact, to connect all the 
localities that are in business relations with Zurich, as Winterthur, Thal- 
weil, &c., and to organize connections over a surface of 300 square kilo- 
metres, wherein the distance of the furthest point would be thirty kilo- 
metres, The credit for the successful results thus obtained must be given 
to the capable management of the Zurich Telephone Company. 


I have already written about the advantages that might be had for 
telephonic and telegraphic communication by using the silicon bronze 
wires of M. Lazare Weiller. Although this was a personal opinion, I am 
at present glad to say that I can support it by an official one, as now a line 
of 1,000 kilometres is going to be put up with them, and this is a distance 
that exceeds in general, the direct lines of private companies in France 
The comparison between the galvanized iron wire hitherto adopted, and 
the silicon bronze that can do the same work, is sufficiently interesting 
and novel to allow me entering into some precise details on the subject. 


ESTIMATE FOR PUTTING UP I,000 KILOMETRES OF WIRE. 


Ist.—Galvanized iron wire of 5 millimetres in diameter. 
The iron wire will weigh 156 kilos per kilometre, or 156 tons al- francs. 


together Q 38 francs per 1,000 Кі106....................... « 59,280 
Transported to works, 156 tons @ 20 fr Quee 3,120 
Bearers and insulators 15 per kilometre @ 2 fr................ 30,000 
Putting up supports, unwinding and putting up and gauging, &c. 

O то fr. per kilometre........ uec 8 10,000 
Two-thirds of the rests must be supported by double posts: 15 

rests per kilometre represent 25 single poles @ 12 fr.—25000 

Xigo cda d da Kate cR EE L—— MÀ "m 300,000 
Bringing poles to place Q І fr............. €—— ᷣ K 25,000 
Putting down, single poles 5x1000 (2 2 fr..... e 10,000 

й 3h double poles, 10x1000 @ 4 fr... 40,000 
Bringing 10,000 double poles at 2 іг..................... ... 20,000 
Total ns 8 497,400 


2d.—Silicon bronze wires of two millimetres in diameter, having elec- 
tric resistance equal to that of the iron wire of five millimetres, and a re- 
sistance against fracture, per square millimetre, superior to that of the iron 
wire. ` 
The bronze wire weighs 28 kilos per kiiometre, and costs 4 francs 


per kilo, 28х1000...................... . Km t.e. 112.000 
Freight to works, 28 tons @ 20 fr..... .................... 560 
Supports and insulators, 12 per kilometre @ І (г.............. 12,000 
Putting up supports, mounting, unrolling, &c. at 4 fr. per kilo- 
meter 8 4.000 


One-third of the rests will be consolidated, either by having 8 
single poles and 4 double, per kilometre—16 poles @ Іо fr. ... 160,000 


Cost of bringing 16,000 poles to work ((0 І fr................. 16,000 
Putting down 8,000 single poles @ 2 fr. . 16,000 
Putting down 4,000 double poles @ 4 їт..................... 16,000 
Bringing 4,000 double poles @ 2 іт......................... 8,000 

Totalfrancesc is е EE LARGE GS 344,560 


From the above figures, the accuracy of which can be easily tested, it 
results that while the galvanized iron would come to 497 francs (40 c,) and 
the silicon bronze to 344 francs (56 c.) per kilometre, the latter would-pro- 
cure a saving of more than thirty per cent., owing more especially that its 
lightness and resistance to fracture allow of greater spans, and diminish 
at the same time the number and the price of the poles and supports. 


The silicon bronze wire is already used successfully on a certain num- 
ber of telephonic lines. In Rheims, for instance, and in Italy especially; 
and it has been given the preference to galvanized iron in the recent ex- 
periments of transmission of power at Grenoble. We will not return to 
the results obtained. Some persons are inclined to impute to ignorance 
or unworthy motives the criticisms addressed to M. Marcel Deprez. 


Under such circumstances, I think it is better not to discuss the mat- 
ter, I will confine myself to observing that the transmission of power to a 
distance of fourteen kilometres, is a very remarkable experiment, but that 
it proves nothing from an industrial point of view. There is some talk of 
repeating the experiments on a far larger scale. A power of 500 horses 
would be taken at the starting point, and fifty per cent. of this would be 
sent a distance of fifty kilometres, and would be distributed among a dozen 
of real or artificial establishments, at the rate of twenty-five horses on an 
average for each. It would be quite natural that M. Deprez should ac- 
cept the challenge, no one is better able to take it up ; we shall be hear- 
tily glad when the success of it may be proved, but until it be, we shall take 
the liberty of doubting, and of believing that the problem thus laid cown, 


parties to come to an agreement among themselves as to the payment of | will not be so soon solved. 
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I am not alone, either, in having this opinion, while I can support it, 
perhaps more than others, from the experiments of capable electricians. 
Engineers, whose competency and impartiality cannot be questioned, have 
recently examined various methods for transmitting a power toa distance, 
so as to utilize a water power of several thousand horses. The object was 
to store the power produced by the Rhone at its issue from the Lake of 
Geneva. The conditions were most favorable, as there were a great popu- 
lation, and numerous factories within a radius of three or four kilometres, 
and which only wanted to make use of the power, М. Legler, an engi- 
neer. who is well known for the works he executed in the Valley of the 
Luith; M. Achard, who has for years taken an interest in the question of 
transmitting power, and M. Turettini, who is at the head of a large 
machine shop in Geneva, and well acquainted with the progress of electri- 
city, have drawn up a combined statement, the merit of which we need 
not go into. Among other points they had to discuss the various methods 
of transmitting power, and justify any final choice that might be made. 
The analysis of this part of the work would be out of place here, but we 
think it will be useful to summarize the observations concerning electricity. 


The loss of the product with electricity arises from three principal 
causes: the heating caused by the resistance of the primary or generative 
machine, the heating caused by the resistance of the intermediary conduc- 
tor, and that caused by the resistance of the secondary machine. These 
three factors, to which there are reasons for adding the friction—relatively 
feeble however—of the two machines, are the principal causes of the loss 
of the product, a loss which is not to be made light of ; for, in the cele- 
brated experiments of M. Marcel Deprez, at Munich, and in the station 
of the Northern Railway, in Paris, they reached together about seventy 
per cent, leaving only some thirty per cent. as an effective. 


** It is proper to state," adds M. Turrettini, that M. Marcel Deprez 
greatly added to the dithculties of his experiments, as if on purpose, by 
using iron cables (consequently of enormous resistance), and by trying to 
produce a difference of potential of several thousand volts in a single 
machine, which made it exceedingly delicate, and reduced the return ob- 
tained by a great proportion, on account of the insufficient insulation of 
the wires of his machine, when having to do with such enormous differ- 
ences of tension. 


The distance to which the transmission was sent in Paris was 8,500 
metres, and it is hardly likely that there are such long transmissions in 
Geneva; the problem would be, therefore, simplified. But, the question 
of the electro-motive power remained—from the physiological point of 
view—that is to say, of accidents to the person. It appears that we may 
go as far as a tension of 500 volts, and machines are now built in France 
and Germany that produce that tension ; they are built for industrial pur- 
poses, and give a return of eighty per cent, either for the generator or the 
receiving machine. The final return is, therefore, sixty-four per cent., and 
if ten per cent is added for the cable bringing the electricity from one 
machine to the other, we arrive at an effective return of fifty-four per cent 
on the driving shaft of the receiving machine. With a machine producing 
a tenSion of 500 volts, and an intensity of fifty ampéres, which is equiva- 
lent in electric energy to 2,500 volt-amperes (2,500 kilogrammetres, ot 
thirty-three horses), it is asserted that we may obtain at a distance of 
t. O00 metres a power of twenty-three horse on the shaft of the generating 
machine—a copper cab'e to be used, having a resistance of 0.50 ohm per 
kilometre, and costing with its lead casing 2,500 francs per kilometre. (We 
must point out, however, that the calculations based on the preceding 
data would give only nineteen horses instead of twenty-three). Accord- 
ing to M Turettini, the price of two machines and two kilometres of 
cable, (for both ways), would not exceed 15,000 francs, and counting fif. 
teen per cent for interest and sinking fund, the price per horse per annum 
would be about 100 francs. 


A reference to what I have previously written on this subject, will 
show that I have never said anything else on the matter. The transmis- 
sion of power by electricity has not yet left the experimental stage. In 
Geneva, transmission by hydraulic pressure has been selected, not but that 
it has its defects, but because it allows us to satisfy, at the same time, 
domestic requirements and those of industry. This instance shows, too, 
that consideration which not at all of an industrial character, may in cer- 
tain cases compel the adoption of some system, no matter how costly the 
first putting up may be. | 

| wrote you that the Compagnie Electrique, of Paris, would probably 
send to the Vienna Exposition a lot of machines for the transmission of 
great power, invented by M. Gramme.  l'hese machines have been work- 
ing for a month past - they are employed to feed the waterfall in the cen- 
tre of the rotunda, by means of a Dumont centrifugal pump. Тһе dis- 
tance between the two machines is 100 metres. The interest of the mat- 
ter is not in the distance, but in the power developed by the receiver ; 
from twenty five to thirty horse. This is the first time that electric 
machines of this power have been shown at regular and continuous work. 
lt is а new success scored by M. Gramme. ‘lhe savan/s at the exposi- 
tion will not fail to measure the different elements of these new machines, 
and we will wait the result of their researches before entering more fully 
into the subject, and citing some indisputable figures. 

The Faure accumulators, and M. Phillipart’s enterprise are almost 
forgotten in Paris. The French character does not like to remain long on 


Lamp of € candles, per hour......... ЖАТАР 8 centimes. 
oe oae -. nee 55 25555514 x 
EE AA x ———— 20 в 


These prices are altogether above the price for gas, and we do not see 
that there are any grounds for counting upon a large consumption, even 
in Paris motive power 


2.5 kilogrammetres, per working hour I5 centimes. 
5 А Ы " „ f 

IO M " "E fore .. 40 e 

20 a6 “. [E ДОРНО бо 44 


30 75 . 
These rates are also above those of a gas motor, as soon as we arrive 


at ten kilogrammetres, and the pay of a workman for small power (pedal 
or crank). At any rate nothing is done for less than thirty working hours 
per week of effective work, and for less than a year. Even under these 
conditions, if we consider the working expenses, freight, handling and 
charging the accumulators, and the general expenses, it will be easily seen 
that the undertaking cannot be a profitable one. 


PH. DELAHAYE. 


I have just learned that Messrs de Rothschild have made arrange- 
ments with the French syndicate of electricity, which owns M. Marcel 
Deprez's patents. It is a success on which we may congratulate ourselves 
from the electric point of view. The credit undoubtedly belongs to Dr. 
Herz, who has displayed for years his remarkable talent in trying to 
accomplish the electric transmission of power to a distance. 


OUR VIENNA CORRESPONDENCE. 


VIENNA, November Ist, 1883. 


HEN the Exhibition first opened there were no new forms of 
electrical machines, and it seemed as if that branch of the exhibi- 
tion would have little interest to the electrician; but toward the close, 
many more were added, among which are some new and very interesting 
ones, besides improved forms of older ones, so that now the machines are 
one of the greatest attractions of the exhibition. Іп regard to the 
efficiency of the machines, and other data about them, we were unable to 
obtain any reliable figures, notwithstanding our frequent inquiry; the 
ns in charge of many of the exhibits either did not wish to give it, 
or else did not know it themselves—which, we are sorry to say, was fre- 
quently the case—or else they gave some figures which a short calcula- 
tion showed to be incorrect The ‘‘scientific committees,’ which take 
the place of the jury here, made very elaborate tests of many of the 
machines, in which they measured accurately the mechanical energy con- 
sumed in the machine while running on open circuit, and then while run- 
ning at various different speeds on closed circuit, at the same time 
measuring the electro-motive force, the current strength and all the 
resistances. When they have completed and published their results it 
will be, besides the Munich report. the only reliable and accurate collection 
of data about the various different machines, and will enable the electrical 
engiueer to select from it the best machines for different purposes. 
l'aking first the constant current machines, by far the greater number 
use either the Gramme, Hefner-Altenck, or the Brush (Schnckert) arma- 
tures, or modifications of them. Of the Gramme type there are the 
following : Gramme, old and new forms, Ducommun, Egger and Kre- 
menezky, Maxim, Schwerd, Jüngers, Krottlinger, Bürgin and Crompton, 
and Gravier (small). Тһе old Gramme needs no further description. The 
new form consist of from 6 to 12 long cylindrical magnets arranged 
parallel to each other in the form of a large horizontal cylinder, half of 
them terminate in one North pole piece, and half in the South pole piece; 
between these semi-cylindrical pole pieces the Gramme ring revolves. 
They are used principally for the transmission of power. Тһе Ducom- 
mun are Gramme of the old type; they are without doubt the most 
accurately made and most neatly finished machines here; indeed if one 
does not look at the belt one would not think the machine was running 
Those of Egger and Kremenezky have long horizontal oval magnets like 
in the Weston machines ; a good feature is that the brass bearings for 
the armature are fastened directly to the pole pieces, thus assuring con- 
centricity. The Maxim are the same as those used in the United States 
The Schwerd have low flat horizontal magnets, like the Weston ; their 
principal feature is that the pole pieces of the ir dei are extended around 
the ends of the ring and to a greater part of the inside, thus having 
much less dead wire on the armature than the ordinary Gramme ring. 
The Jüngers (Denmark) has a very odd appearance, having the magn«ts 
in the form of two quadrants in a vertical plane, the lower parts terminating 
in the base, while the upper parts terminate in the pole shoes between 
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which the ring revolves; its principal improvement is that it has a fixed 
electro-magnet inside of the ring, thus diminishing the dead wire very much. 
The Króttüinger machines have perforated circular discs of sheet iron 
fastened tothe outside of the ring to cause a circulation of the air through 
the armature. Inthe Bürgin and Crompton, the ring is separated into 
8 or 10 smaller hexagonal parts, thus allowing the air to circulate freely, 
but increasing the amount of dead wire. The brass bearings are fastened 
directly to the pole pieces, assuring concentricity and allowing the arma- 
ture to be removed in a few minutes; from a mechanical point of view, it 
is the best built machine here. The small Gravier has horizontal magnets, 
the two extreme ends of which are connected by four stout pieces of iron 
two of which serve to hold the bearings. 


Of those using the Hefner-Altenck armature there are the following: 
Siemens, Weston, Edison, and Ganz. Those of Siemens and Halske 
need no further description, except that many of the new ones are 
„compound, that is, the magnets are wrapped with a fine wire in shunt 
circuit with the external circuit, and with coarse wire in the main circuit; 
the object of this construction being to make them self-regulating for а 
variable external circuit. Тһе principle is explained as follows: if the 
external circuit is increased, for instance by turning off incandescent 
lights, less current will go through the coarse wire around the magnets; 
but as the fine wire is in multiple arc with the external circuit, more cur- 
rent will go through it if the external resistance is increased, thus keeping 
the magnetism of the machine constant or nearly so, and as the speed 
remains constant the electro-motive force of the current wil] remain the 
same, no matter how much current is used in the external circuit; it is 
therefore self-regulating between certain limits. Sometimes two of the 
four magnets are wound with fine wire, and two with coarse, and some- 
times each magnet has two windings. The Weston and Edison machines 
are also well known in the United States, and need no further description. 
The latter are characterized by their clumsy appearance and want of 
finish, but at the same time will probably prove to be among the most 
efficient of those exhibited here. A machine used by Ganz contains 8 
magnets radiating around the armature and terminating in four quarter 
circle pole pieces, thus being a sort of double Siemens’ machine; it is used 
to excite the large alternating current machine. d 

Those containing the Brush or Schuckert ring armature are the 
following: Brush (2 forms), Schuckert, Gravier, Spieker and Egger, and 
Kremenezky. The oruinary form of Brush for tension currents is the 
same as that used in the United States. The other called the Brush- 
Schuckert, used for quantity currents, is similar in principle, only that it 
consists of four magnets on each side, and that the Schuckert ring arma- 
ture is used. Although there are four sets of poles, the connections of 
the commutator and the wire on the ring are so made that only two 
brushes are required. Тһе Schuckert armature is a ring similar to the 
Brush in principle, only that it is made of thin perforated sheet iron 
rings, magnetically insulated from each other by discs of zinc, the object 
of which is to allow the magnetism to change more easily and rapidiy. 
The bundle of rings is wrapped continuously with wire forming a uniform 
ring ; the connections of the wire and the commutator are maue as in the 
ordinary Gramme ring. The magnets and pole pieces in the Schuckert 
machines are similar to those of the Brush, only that they are round and 
in a vertical plane. Those used for incandescent are also made com- 
pound" as the Siemens’ machines above described. The Schuckert 
machines constitute a very large portion of all those here, and seem to be 
very satisfactory. Next to the Gramme and Siemens, it is probably the 
most frequently used machine in Europe. They are invariably painted a 
bright green, just as the Brush are always red and the Siemens black. A 
Schuckert machine was used by the scientific committees for testing the 
lights, and proved very satisfactory. 

The Spieker, and the other Egger and Kremenezky machines are 
imitation Schuckert machines. In the Gravier the ring is made very thin 
and broad, being only about one inch thick; the wire is replaced by 
copper bars to diminish the resistance, and the magnets are made of a 
large number of small short magnets placed in a cucle on both sides of 
the ring. The principle of the latter seems to be very good, but unfor- 
tunately the machine has not been running yet. 

Of the other machines the most interesting is the Elfinstone and 
Vincent, * of which this is the first public exhibition. The armature con- 
sists of a large hollow cylinder of papier mácA?, in the surface of which 
are fastened many large rectangles of wire, the distance between the 
long sides of the rectangles being } of the circumference. Inside of 
the armature are 6 radial magnets with alternate North and South 
poles toward the armature; on the outside of the armature are six more 
magnets whose holes terminate directly opposite those on the inside, 
but are of opposite name, so that 6 very intense magnetic fields are 
produced, through which the wire on the drum passes. From the theory 
of induced currents it will readily be seen that if a current is produced 
in one direction in one side of a rectangle, it will be produced in the opposite 
direction in the other sideas the poles alternate; the current will, therefore, 
be in the same direction around the periphery of the rectangles, or in the 
whole circuit. It is one of the few machines, if not the only one, in which 
the field is produced by two unlike poles of two electro-magnets, and 
which has no iron in the armature. "The steam engine driving it was 


* Described in Engineer, Jan. 5th, 1883. 


indicated a few days ago and showed a consumption of 35 horse-power 
when the machine was running 400 lights of 16-20 candles. or over 11 
lamps per horse-power, the best result, we believe, which has yet been ob- 
tained in practice. 


Another machine of interest is the Chertemps. It consists of 6 bob- 
bins with horizontal axis, arranged and fixed in a vertical circle ; on both 
sides are six electro-magnets, whose outside ends are fastened to two 
iron discs which are fixed to the axis. The six magnets on each side 
are made to revolve; passing by the six coils just as in the Siemens 
alternating current machine, or the Ferranti, only that in the latter two 
the coils revolve and the magnets are fixed. The magnet coils are 
connected with the six commutator strips in such a way, that if the alter- 
nating current from the coils is led to the brushes, the current in each 
magnet remains in the same direction. Опе coil is thus connected 
with the magnets and supplies them, while the alternating current from 
the other five coils is used in the external circuit. It is thus an alter- 
nating current machine which excites itself. By connecting all the coils 
together and passing the whole current through the magnets, and then 
through two brushes to the lamps, the current is continuous. Thus the 
same machine may be used for alternating or continuous currents by sim- 
ply changing the connections. As the coils terminate in separate 
binding posts, they may be connected for quantity or tension. The 
attendant remarked that it was the only machine which could be short 
circuited, which he illustrated by laying a screw driver over the poles of 
the coils—the lights all went out and the machine ran loose. The 
explanation. is very simple, because when the coils are short circuited 
no current goes into the magnets, and, therefore, the magnets cannot induce 
any current in the coils. 


Of the alternating current machines there are the following : Siemens, 
Ferranti, Gramme, Ganz and Klimenkow. The first three are all well 
known, and need not be described here. The Ganz is a copy of an old 
form of Siemens, which was discarded by that firm several years ago, and 
an old form of which is exhibited by that rival firm as an historical relic. 
It consists of numerous flat coils, arranged parallel to each other along 
the circumference of a circle, with their axis radiating toward the centre ; 
inside of this circle are as many radiating electro-magnets as there are coils 
on the outside ; the poles at the free ends being alternately North and 
South. These magnets are made to revolve, and it is easily seen will pro- 
duce a current in the coils every time a magnet passes a coil. Iron wire 
is wrapped around the outside of the coils, and acts as the soft iron mag- 
net. There is a large one of this type, the diameter of which is about 10 
feet, and is, therefore, termed the baby.” It contains 36 magnets, and 
is said to supply 2,000 lights in the theatre and its approaches, while con- 
suming only 120 horse-power. The magnets and their frame form the fly 
wheel of the large engine, which is coupled on the same shaft with it. In 
the inside of the ring of magnets аге two circles of 12 magnets each, rad- 
iating toward the centre, with like poles toward each other ; between these 
a Gramme ring revolves, the current from which was intended to supply 
the electro-magnets, but owing to some unfortunate circumstance, this part 
does not work, so that another machine has to be used to excite the mag- 
nets. 


The Klimenkow machine is difficult to describe without a drawing ; 
we will be able to give simply the principle of its construction. There 
are numerous coils with iron cores arranged parallel to each other in a cir- 
cle ; in the middle is an electro-magnet, whose pole pieces are two iron 
stars or crosses. This electro-magnet is revolved, the arms of the stars 
passing by the iron cores of the coils inducing a current every time they 
pass. These two stars are so set that when one arm of the star of the 
North pole piece is opposite one end of the coil, the arm of the star of 
the South pole piece is opposite the other end of the same coil, so as to 
produce the maximum effect. 

* ж 

The exhibition will close Sunday evening, November 4. Through the 
excellent management of its able directors it has been a very great suc- 
cess in every way. Not only has it given the general public an oppor- 
tunity to see the great progress which electrical engineering has made, 
and its almost unlimited application, but it has also enabled the electrician 
to gather a great amount of useful knowledge, and will give him—when 
the results of the tests of the committee are published—a very valuable 
set of reliable figures about the most important machines and lamps, from 
which he will be able to make a fair comparison of their values. 


CARL HERING. 


* 


ONE OF OUR ELECTRICIANS gives us a solution of the rain on 
Evacuation Day. Mr. Edison informed the court the other day, that 
electrical wires in rain storms were highly injurious to life. On Evacua- 
tion Day the electric lighting and telegraph poles and wires were swarm- 
ing with boys, who were as thick as sparrows, and yet were not harmed 
in the least. Providence thus afforded this opportunity of testing the 
statement of the distinguished professor. 


m --- 
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HE Boston Manufacturers Mutual Fire Insurance 
Company have issued to their clients, a pamphlet 
treating of the relative thermic value of various non-con- 
ductors for steam pipes, the care of hydrants during freez- 
ing weather, and the lubrication of heavy bearings. Under 
the latter head, reference is made to the utility of attaching 
thermostats to the journals in a mill, and connecting them 
in the circuit of an annunciator, so that any undue heating 
of the journal gives an alarm. In this connection, the 
pamphlet quotes from the ELECTRICIAN, of last March, an 
account of a similar device in practical use. 

This company insures mills only, and from time to time 
issue printed instructions based upon their experience, 
in the matter of fires, acting upon the principle that it is 
cheapest to prevent a fire rather than to pay for it. This 
has been exceedingly profitable, and being a mutual com- 
pany the dividend (at this time 80 per cent) are distributed 
among the assured in the proportion of the premiums paid. 
This matter of a return premium, ensures cordial co-oper- 
ation between the assured and the insurance company. 


SPARKS. 


—— THE DEATH is announced of Prof. Peter T. Riess. whose treatise 
on frictional electricity—'' Die Lehre von Reibungselektricität has 
long been a standard work. His researches on ring- figures produced by 
discharges on the electric air thermometer, and on the phenomena of the 
return stroke, are well known. His memoirs on electricity were published 
in a collected form some years ago. 


—— ІТ Is expected that some forty decorations will shortly be be- 
stowed in connection with the Vienna Electric Exhibition, Among those 
whose names are mentioned are Sir William Siemens and Sir William 
Thomson. The latter will, it is believed, receive the Second Class of the 
Order,of the Iron Crown, which confers on the recipient, under certain 
conditions, the rank of an Austrian Baron. 


---- ONE OF THE NOVELTIES at the Vienna Electric Exhibition is 
the electrical ballet. The chief features of the entertainment are the intro- 
duction of electro-magnets, dynamo machines, telegraph apparatus, and 
telephones, which were dragged on the stage by fantastic goblins, and 
handled by the graceful danseuses with as much ease as if they were 
especially trained in the mysteries of electricity. One of the prettiest 
scenes is the telegraph-polka, which is danced by two ladies in the costume 
of telegraph boys. 


—— Мв. E. VAN DER VEN has been making some researches on the 
use of phosphor bronze and silicon bronze wires for lines, the practical 
results of which are that their resistances compared with copper of the 
same diameter are: Phosphor bronze, 30 per cent.; silicon bronze, 70 per 
cent.; steel being Io 5 per cent. The stretch that can be given from pole 
to pole is, for steel, 2mm. diameter, 130 ft.; phosphor bronze or silicon 
bronze. I mm. diameter, 106 ft. and 91 ft. respectively. It is assumed 
that a bronze wire, on account of its elasticity, would coil up before it 
had fallen far if broken, thus preventing accidents from broken wires.— 
Engineering. 


BUSINESS NOTICES. 


TO THE PUBLIC. 
Office of | 


THE ELECTRIC GAs LIGHTING Co., 
45 Milk Street, 


BosTON, Mass , Oct. 25, 1883. 


OTICE is hereby given tliat the contract heretofore existing between 

this company and The Electrical Supply Company of Ansonia, 

Conn., whereby the latter was licensed to manufacture and sell ELECTRIC 

GAS LIGHTING APPARATUS, under the patents owned by the former, was 

canceled by this company on the 20th day of September, 1883, for non- 

fulfillment and violation of its terms, conditions and covenants, on the 
part of said Electrical Supply Company. 


Any manufacture or sale of said apparatus by said Electrical Supply 
Company, since the cancellation of said contract, is an infringement of the 
patents, and in violation of the rights of this company, and all parties who 
shall sell, purchase or use said apparatus, thus manufactured, will be held 
responsible. We have perfected arrangements for the prompt construc- 
tion of the apparatus by manufacturing electricians who have had ex- 
tended practical experience in this line of work, thus insuring the produc- 
tion of properly made and perfect working burners, which we shall supply 
to our agents and patrons in full confidence that they will give entire 
satisfaction. 

We regret the interruption and delay which has been occasioned by 
the action of The Electrical Supply Company, but its failure to furnish 
the apparatus according to contract, and the small amount which it did 
furnish while said contract was in force, was so defective in construction 
and inferior in quality, that it became our imperative duty to ourselves and 
our patrons, to exercise our right to terminate the contract for breach of 
its conditions. THE ELECTRIC GAs LIGHTING Co., 

by Louis W. Burnham, President & Business Manager. 


BINDERS FOR THE ELECTRICIAN. 
OMMON-SENSE Binders, of suitable size for one volume, price 
one dollar each, postage paid. 
WILLIAMS & Co., 
II5 Nassau Street, New York. 


ANTED—A set of Vol. 1 ELECTRICIAN in clean condition. State 
lowest price. Address баш! S. Green, Free Public Library, 
Worcester, Mass. 


A Competent Engineer now employed by an electric light company, in 
the South, running a high speed engine, wishes to make a change. 
Address, A. B. C., office of this paper. 


ANTED. - A situation as Superintendent with an electric lighting 

company. The advertiser has had experience in lighting from 

central station and by isolated plants (arc and incandescent). Address, 
S. A. E., this office. 


HE ELECTRICAL CABINET, an appropriate holiday present for young 
people. It is little more than a foot square, and contains an 
clectrical plate machine of wonderful capacity, electrical balls, orrery, 
pith-balls, electrometer, cannon, head of Medusa, Leyden jar, discharger, 
spiral tube, vacuum tube, box of amalgam, chain, and an elementary 
guide in electricity. It is eminently adapted to giving instructive and 
amusing entertainment to young and old alike. See adv't., C. W. 
Meyer, 11 Dey St., N. Y. 


& F. N. Spon have just issued a biographical sketch of Philipp 
Reis, inventor of the telephone; with documentary testimony, 
translations of the original papers of the inventor and contemporary Бар 
lications. Тһе volume is compiled by Sylvanus P. Thompson, Professor 
of Experimental Physics in University College, Bristol, who says in con- 
cluding the sketch *' If mere mechanical imperfections do not make an 
invention any the less a true invention, it would be dishonest to deny to 
Philipp Reis the honor of the invention, of which he openly stated the 
successes and the imperfections.” The volume is illustrated by explana- 
tory engravings showing the original Reis telephones with all their 
details of construction. Copies of above, price $3.00, as well as any of 
the latest books on electricity, can be obtained at 35 Murray Street, New 
York, or will be sent free by mail on receipt of price. 


HE ELECTRIC Gas LIGHTING Co. of Boston, have entered into 
contracts with competent and responsible manufacturers, to get 
up tlieir burners as quickly as possible. "These contracts cover the owner- 
ship of the dies and tools, thus leaving the way open for them to under- 
take the manufacture of their own goods at any time it may appear for 
their interest to do so. à 
These new arrangements have been made with the determination to 
produce the finest and most practical line of electric gas lighting devices 
extant, which are being made under the direct supervision of first-class 
manufacturing electricians who have had years of practical experience in 
this line of work, thus insuring the production of propeily made and 
perfect working burners 
They expect to begin to furnish licenses, with at least one style of 
automatic, and four styles of pendant burners, on or before the 15th day 
of December; and a full supply of all the varieties will be ready for 
the trade at an early day. Address 
Lovis W. BURNHAM, Prest., 
45 Milk St., Boston, Mase. 
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HE PHOSPHOR-BRONZE SMELTING Co., Limited, of Philadelphia, 

are now prepared to furnish phosphor-bronze insulated wires for 

telephone, district telegraph, telegraph, and similar service, which 

possess very valuable advantages over the covered iron wires now in use 
for such purposes. 

The high tensile strength of phosphor-bronze wires renders them 
capable of supporting the extra weight of the coating without undue strain 
or stretching; their low resistance, which is only about one-half that of 
iron wires of same weight per mile, makes it possible to use wires only 
one-half as large for lines of the same length, without sacrificing any of 
the necessary conductivity, and being practically non-corrosive, the insul- 
ated coating is not damaged by rust, which rapidly destroys the covering 
of iron wires exposed to the weather. | 

For line wires running through trees, and liable to contact with other 
wires or means of escape for the current, these wires will commend them- 
selves to practical electrical engineers, and their low cost, conductivity 
considered, will place them within their reach for many purposes, where 
other wires have heretofore been used. 

Н. C. LODERs. 


ST. Lovis, Oct. 22, 1883. 


The Shultz Belting Co., James Garnett, Manager, 140 М. Third street, 
Philadelphia. 


ENTLEMEN.—We desire to express to you our opinion of your 
belts, made for us and now in use at our lighting station in this 
city. | | 
^ We have in our varied experience used all, or nearly all, kinds of belts, 
and have never found one that would give us the satisfaction which your 
belt has done. 

We need in our business a perfect transmission of power, no slipping 
of belts, either caused by rivets or looseness can be allowed ; with your 
belts we have had nothing of the kind. i 

To illustrate, some four months ago we purchased a belt and had it 
made endless, and placed it on a machine connecting straight with engine, 
that belt has been running ever since, in use every day, and all the tight- 
ening we have done is to pull the machine back from the engine one inch. 

Our experience with your other belts is just the same. We should be 
most happy for you to refer any one to us for reference, as to the excel- 
lence of your belts for running electric lighting apparatus. 

Respectfully, 
BRUSH ELECTRIC ASSOCIATION, 
by W L. B G Allen, 
Secretary. 


— 


REVIEWS. 


J)RACTICAL ErEcTrRICAL Unirs POPULARLY EXPLAINED ; by 
James Swinburne. 61 pp. 16mo. London and New York: E. 
& F. N. Spon 


When electric lighting began to be an industry, some of the leading. 


companies were obliged to embody in their instructions much electrical in- 
formation of a general nature, because there was no published book con- 
taining the desired elements of instruction which were essential to many 
ot their subordinates. This little book is adapted to just sucha field. 
‘I'he author essays the difficult task of giving definitions, and succeeds in 
such a perfect manner, that one is inclined to wish that the book had been 
projected on a somewhat wider scope. 

In the next edition we trust to see tables of equivalents of mechanical 
and electrical energy, similar to the one in our issue of last April. 


LECTRICITY As A Motive Power; by Count Th. Du Moncel, 


and Frank Geraldy. Translated and edited with additions by 
Wharton. 316pp. 8vo. E. & F. N. Spon, London and New 


С.. J. 
York 

This last volume, from the pen of this eminent electrician, is a work 
which wil! prove of value to the numerous, persons engaged upon the 
problem of the transmission of electricity and its conversion into work. 
‘Those who have not given attention to the question of electro-motors, 
have little conception of the difficulties which beset the problem of con- 
verting electricity into work. In the one item of precedents furnished by 
the description of all the known types of motors, this book will prove of 
utility to those who are dealing with the subject of electro-motors. 

Passing by the introduction, which glorihes the subject in a manner 
well suited to catch the ear of a '' popular science" reader, the question 
of electro-magnets is treated in a very able manner. The illustrations 
showing various forms of electro-magnets, furnish suggestions of means 
to overcome the difficulties frequently arising in designing electrical ap- 
paratus The laws governing the construction and operation of electro- 
magnets, as given at length in a small book on the subject by the same 
author, about a year ago, are here stated in a few clear and condensed 


pages. 
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One difficulty in the- earlier electro- motors, and which is common to 
all apparatus using electro-magnets, is the rapidity with which the strength 
of the magnetic field decreases as the armature is withdrawn from the 
magnet. | 


Several devices are illustrated which are made for the purpose of con- 
verting the varying magnetic force into uniform work One of them, 
Fig. 27, by Houdin and Froment, shows a pair of levers in juxtaposition 
by a rolling contact. The armature pulls the end of one lever and as 
its position changes, the leverage varies inversly in the proportion of the 
square of the distance which the armature moves. The curved sides of 
these levers are either ellipses with the fulcra of the levers at the foci, or 
one of the spirals, although the author makes no reference to the matter. 
As an illustration of how similar devices may be independently re- 
invented, many years ago, we saw in one of the Mechanics’ Fairs, in Bos- 
ton, a pair of scales invented by a man named Shaw, wherein weights 
placed on the scales were indicated on a dial as in a spring scale, only 
the weight was transmitted to the dial through a pair of curved levers like 
those cited in this book. The exhibitor had produced the curves (ellipses) 
by actual trial, and innocently related the difficulties experienced in trying 
to find a patent solicitor who could describe the '' kind of a circle" used 
on his invention. The expense of the scales probably restrained their 
introduction. 


Froment's method of distributing the magnetic force is by means of 
a toggle joint, and, therefore, crudely approximate. 

Methods of lengthening the attractive force of a magnet by shaping 
the poles in cores (Pellis and Henrys), and wedges (Frement) are shown; 
but it is a matter of surprise that the author did not cite the method suc- 
cessfully used by Professors Thomson and Houston in this country, to 
render the attractive force of a magnet either uniform or variable in any 
desired ratio by terminating the poles in paraboloids (approximately), and 
allowing them to extend through holes in the armatures. 


We do not see anything upon the subject relative to the ratio between 
the length of a magnet, and the position of a centre of magnetic inten- 
sity. 

The subject of the historical motors begins with that of Jacobi, 1834- 
1838, and subsequent to 1844, the early motors are classed under four 
heads: Kirst, those depending upon solenoids; second, electro-magnets; 
third, those in which gravity is used; fourth, electro chemical motors. 
Then the question of the reversible motors, or those on the principle of 
the revolving armature, which began in the revolving bobbins of Pixii, 
and developed by later inventors into the various types of armatures 
used in all dynamo machines. 

Many instances are given of the uses of electro-motors for propelling 
boats, locomotives, carrying packages, tricyles, playing piano (hope it 
won't work) lifting water, sewing machines and passenger elevators. 

Upon the important problem of the regulation of electro-motors, the 
author unfortunately gives no light, save a clear statement of the princi- 
ples involved, but for the good reason that no inventor has as yet pro- 
duced an electro-motor which can be governed under varying conditions 
of load, .with an economy and efficiency comparable to the limits of 
regulation demanded of steam engines and water wheels. 


The translator has performed his part in art admirable manner, render- 
ing the French text of the author into pure English, free from foreign 
idiom. | 

We commend the book to our readers as being the latest exposition of 
the state of the art of electro-motors, and full of information for all 
interested in electricity. 


ORKSHOP КЕСЕ!РТ5; (second series), by Robert Haldane, 
485 pp. і2то. London and New York: E. & F. М. Spon. 

A work of much use to those engaged in the chemical trades, rather 
than to the place in the laboratory, where even the great industrial cyclo- 
pædias are sometimes insufficient. 

In compiling the work from various authorities, the editor followed 
the units used by the several writers, and as a consequence, English and 
metric weights and measures jostle in odd confusion. This is especially 
noticeable in the various captions under the head of alcohol. In this 
connection. wood alcohol is not described among other varieties of al- 
cohol, but is after ‘‘ rectification of alcohol." 

A good example of the latest information is in the condensed account 
of research relative to '' Baking Powders," while the varieties of com- 
pounds embraced under the head of ‘‘ Bitters,” impels one to turn back 
to the fly-leaf to learn whether this be ‘‘ The True Bartender's Guide.” 

American precedents are frequently overlooked. Under the head of 
cleansing, naptha is overlooked. The receipts for ices, give directions for 
freezing them after the manner of the last generation, omitting all refer- 
ence to the ingenious ice-cream freezers, which abound wherever the Yan- 
kee trades his wares. i 

The book contains a large amount of information which is held only 
in books alike expensive and rare. Its convenient use is materially as- 
sisted by a satisfactory index. 

The volume is a model of good typography for a work of this class ; 
the press-work being very creditable. 
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LMES, BooTH & HAYDENS. 


MANUFACTURERS OF 
SHEET BRASS, BRASS WIRE, RODS ann TUBING, COPPER RIVETS anv BURS, 


Pure Lake Superior Copper Wire 


—=====* FOR ELECTRICAL PURPOSES. «— — 


+> INSULATED ELEOTRIOC LIGHT —+- 


----:АМр:---- . 


Patent “K K” Insulated Copper and Iron Wire. 


The Iron is Specially adapted for Telephone Use. 


No. 49 CHAMBERS ST., 
NEW YORK. 


No. 506 COMMERCE ST., 
PHILADELPHIA. 


No. 18 FEDERAL ST., 
BOSTON. 


Works at Waterbury, Conn. 


= FOR ELECTRIC LIGHTING + 
UNEQUALLED ! 


For General Use Unexcelled. 


LOCKWOOD & FOSTER'S 


ph Sounder and Key. 


New Telegra 


595 қ. 
ГА) 


— 


Price, by Mail, Prepaid 


Does better work than the ‘‘ Morse.” Works longer distances with less battery. The 
The easiest manipulated and by far the best and 
cheapest, and is endorsed by the best electricians and operators in America. The sound 
may be made twice as loud as the ‘‘ Morse,” and softened down, by adjustment to as 
soft a sound as desired. Morse alphabet with each instrument, All instruments wound | 
Name the capacity required in | 


simplest instrument in the market. 


for 20 to 100 miles, working capacity, at above price. 
your order. Address all communications to 


LOCKWOOD & FOSTER, 21 Park Row, N. Y. 


NOW, READY, 


ELECTRICAL MEASUREMENT 


The Galvanometer and Its Uses. 
By T. D. LOCKWOOD. 


144 pages, bandsomaly bound, large clear type, and fully illustrated with 
diagrams of connections, engravings of apparatus, etc. А 


Price, $1.50. Sent by mail, post-patd, to any address upon receipt 
of price. 


i 


Every Telegraph Office Manager, or Telegraph Operator, every 


Tele hone Central or District Telegraph Manager, every student 


of Electrical Science, every person having charge of Electric Light 
Plant, or other electrical arrangements and apparatus, and every poreon who 
takes an interest in electrical matters of any kind should read T. D. LOCK- 
WOOD'S “ELECTRICAL MEASUREMENT AND THE GALVANO- 
METER.” It is the only book which explains in plain English and with- 
out algebraic formuls all about Electric Measurement and the Use of 
Galvanometers, besides giving fully detailed and illustrated descriptions of 
GALVANOMETERS and RHEOSTATS, with ай diagrams of connections 
required in using them, and the plain and simple reason why for ove aoe 
In this remarkable book the whole subject of Electrical Measurement is ma 
so clear and plain that any one can easily understand every explanation, and 
can practically make electrical measurements without difficulty, and especially 
without doing sums in algebra. Published by 


d. H. BUNNELL & €0., 112 Liberty St., New York. 


TO WHOM ALL ORDERS SHOULD BE SENT. | 
CLASON GRAHAM, 
Petroleum, 

Mining Stocks and Miscellaneous Securities, 


No. 80 Broadway, ; 
Room 38. NEW YORK. 


PATENTS 


MUNN & CO., of the SCIENTIFIC AMERICAN, con- 
tinue to act us Solicitors for Jl'utents, Caveats Trade 
Marks, Copyrights, for the United States, Cana 


England, nee, Germany, etc. Hand Book abou 
Patents sent free. ки eeren years’ experience. 
Patents obtained through MUNN & CO. are noticed 


in the SCIENTIFIC AMERICAN, the largest, best, and 


pedo. d jou “58914Х3 Ag 


most widely circulated scientific paper $3.20 a year. 
Weekly. Adis engravings and interesting in- 
formation. 


pecimen copy of е Scientific Amere 
fcan sent free. Address MUNN & CO., SCIENTIFIO 
AMERICAN Office, 261 Broadway, New York. қ 


- BATTERY CARBONS < 
Е Manufactured by i 


C. MILLER, 
44 Wickliffe St., NEWARK. N. J. 
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PATENTS FOR OCTOBER AND NOVEMBER, 1883. 


533 Electric Circuits, Safety Catch for. C. Goddard, New York, N. Y. 
608 Electiic Generator, Dynamo or Magnetic. F. Bain, Chicago, 111, 


46 Railway Signal, Electric. W. W. Le Grande, Louisville, Ky. 
486 Railway Signals, Electrical Connection for. Т. J. Pottenger, Louisville, 


800 Dynamometer, Electro-magnetic. C. F. Bracket, Princeton, N. J. 


855 Gas Engines Electric igniting Device for. L.C. Parker, Yonkers, N. Y. 


929 Lightning-rod Coupling. W. Hewitt, London, Ontario. 


288,454 Insulating Electrical Conductors. Machine for. J. Kruesi, Brooklyn, N.Y. 
288,360 Insulator, тескер! 8. Оактпап, Melrose, Maas. 
988,846 Lamp, Electric. К. К. Knowles, Brooklyn, N. Y. 
қ 8 Lamps, Contact for Electric. Edmunds, Jr., New York, N. Y. 
288.513 
288,215 


OCTOBER 30th. 


Burglar Alarm, Detonating. W. H. Reiff, Philadel 
Electric Alarms, Circuit Closer for. L. A. Brigel, 
Electric Battery. A. F. Delafield, New York, N. Y 


Lamps, Contact for Electric. H. Edmunds, Jr., New York, N. Y. 
Railway and Locomotive, Electric. W. M. Thomas, Cincinnati, Ohio. 
DA Pa. . Telephone. A. E. Dolbear, College Hill, Mass. 
incinnati, Ohio. 288,820 Telephone Holder and Automatic Circuit Breaker, лааны W. N. 
kert, J. A. Seely, and E. A. Eckert, New York, N. Y. 
288,449 Telephonic Apparatus. J. H. Kinsman, Rye, N. Y 


288,366 Telephonic Communication, Apparatus for. J. H. Rogers, Washing - 


ton, D. C. 
NOVEMBER 20th. 
288, 623 haste Actuating Device for Secondary Electric. A.S. Crane, Newark, 


288,700 Electric Condnetors, Underground Conduit for. J. E. Giles, Hazle- 


ton, Pa. 

988,888 Electric Lighting on Railway Traina, Apparatus for. W. Stroudley, and 
E. J. Houghton, England. 

988,818 Electric Machine, Dynamo. A. J. Kimball, Worcester, Maas. 

829 Electric Machine, п . J. McTighe, Pittsburg, Pa. 

288,968 Electric Machine Regulator, Dynamo. J. S. Beeman, W. Taylor, and 
F. King, England. 

288,830 Electric Machines, Commutator for Dynamo. T. J. McTighe, and J. T. 

238, 


Electric Distribution, System of. Т. A. Edison, Menlo Park, N. J. 
Bedri Lighting Systems, Indicator for, W. P. Freeman, Brooklyn, 


N. Y. 
Electric Machine, Dynamo. F. Bain, Chicago, Ill. 
Electric Machine, Dynamo. F. Bain, Chicago, III. 
Electric Machine, Dynamo. T. A. Edison, Menlo Park, N. J. 
Electric Machine, Dynamo. T. A. Edison, Menlo Park, N. J. 
Electric Machine, Dynamo. T. A. Edison, Menlo Park. N. J. 
Electric Machine, Dynamo or Magneto. F. Bain, Chicago Ill. 
Electric Machine, Dynamo or Magneto. T. A. Edison, Menlo Park, N. J. 
Electric Machine, Dynamo or Magneto. Т. A. Edison, Menlo Park, N. J. 
Electric Machine, Dynamo or Magneto. J. E. Giles, Hazleton, Pa. 
Electric Machine, Dynamo or Magneto. P. P. Nungesser, Cleveland, Ohio. 
Electric Machine, Regulator, Dynamo. Т. A. Edison, Menlo Park, М J. 
Electric Machine RE Dynamo. G. I. Murdock, Binghamton, N. Y. 
Electric Machine, т for the Commntators of Dynamo. Alpena, Mich. 


McConnell, Pittsburg, Pa. 
629 Electrical Wires Underground, Housing and Insulation of. C. C. Gilman, 
Eldorado, Iowa. 
Galvanic Battery. 8. Bergman, New York, N. Y. 
Lamp, Electric-arc. J.T. McConnell, Pittsburg, Pa. 
Lamp, Electric arc. T. J. McTighe, and J. T. McConnell, Pittsburg, Pa. 
Lamps, Safety Cut-out for Electric. C. J. Van Depoele, Chicago, III. 
Magneto-Electric Machine. J. 8. Beeman, England. 
Telegraph Cables, Apparatus for Making. А.Н. Hamon, Paris, France. 
Telegraph, Dynamo Multiple. J. D. Field, New York, N. Y. 
Telegraph Key. H. Anderson, Peekskill, N. Y. 
Telegraph Sounder. W. C. Smith, Philadelphia, Pa. 
Telephone Cut-out. C. T. oe and C. A. Fisher, Petersburg, III. 
Telephone, Mechanical. A. G. Miller, Leyden, N. Y. 
Telephone Signaling 9 J. J. Carty, Cambridge, Mass. 
Telephone System. N. Eckert and J. A. Seely, New York, N. Y. 
Telephones, Automatic Resistance Cut-out for. D. D. Wright and 
C. A. Fisher, Petersburg. III. 
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Ineulated Electric Conductor. H. 0. Phillips, Waterbury Conn. 
Lamp, Incandescing Electric. Т. A. Edison, Menlo Park, N. J. 
Lampa Incandescing Conductor for Electric. T. A. Edison, Menlo Park, 
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Lampe, Manufacturing Incandescing Electric. T. A. Edison, Menlo Park, 


Magneto Electric Machine. P.P. Nungesser, Clevelaud, Ohio. 


The best BELTING in the world for ELECTRIC 
LIGHT Machinery is made by the 


SHULTZ BELTING COMPANY, 


JAMES GARNETT, Manager, 


No. 140 N. 3d St., PHILADELPHIA. Pa. 
Send for Price List, or order a trial Belt. 


BUSINESS ADDRESSES. 


Bahr & Zahn, Manufacturers of Electrical and Telegraph Instruments, 
Battery Supplies, 108 Liberty Street, New York. - 


Bradford, C., Solicitor of American and Foreign Patents, 16 & 18 Hubbard 
Block, corner Washington and Meridian Streets, Indianapolis, Ind. 

Burnap, W. H., Davis & Kidder's Electric Machines, 259 West 27th Street. 

New York. 

Pearce & Jones, Telegraph and Electrical Instruments and Supplies, 
64 & 66 John Street, New York. 

Pride, Fraleigh & Kyle, Telegraph and Telephone Line Constructors, 
23 & 25 Dey St., N. Y. 

The Electrical Agency, Jauzs F. Еліһмлк, Manager, Cooper Union 
New York City. 

Wenzel, А. C., Electro-plater—Gold, Silver, Nickel, Copper, Brass, &c., 

48 Centre Street, New York. 


ss RHODE ISLAND 
TELEPHONE AND ELECTRIC COMPANY, 


Providence, R. I. 
MANUFACTURERS OF THE 
Providence Telephone Switch-Boards, Breckenridge 
Jacks, Wright Cable Clips, Howard Safety Appli- 
- ances for Protection to Telephone Subscri- 
bers against Lightning or Electric 


Light Currents. 
DEALERS IN 


ELECTRIC APPLIANCES OF EVERY DESCRIPTION, 


MANUFACTURERS AND CONSTRUCTORS OF 
Lightning Rods upon Scientific Principles. 


Licensees of the Time Telegraph Company of New York 
for the New England States. e 


ENERCETIC MEN WITH CAPITAL WANTED 
to Form Local Plants in Territory not yet disposed of. 


[3^ Correspondence solicited from Inventors, or parties having Electrical 
Novelties, with a view either to purchase or introduction as agents. 


HENRY HOWARD, President. J. W. DUXBURY, беп! Manager 
C. T. HOWARD, Sec'y & Troas, F. Н. GARDINEB, Ase't Manager. 


Ky. 
Telephone Receiver. H. E. W ite, New York, N. Y. 
Telephone Receiver. H. E. Waite, and S. H. Bartlett, New York, N. Y. 
Telephone Time Signal a ea System. J. M. Oram, Dallas, Texa . 
Telephone Transmitter. E. L. Wilson, Boston, Mass. 
Telephonic Repeater and Relay. J. A. Maloney, Washington, D.C. 
Time Detector, Electr с. T. Ahearn, Ottawa, Ontario. 
Time Lock, Electric. W. E. Peirce, Newark, N. J. 


NOVEMBER 6th. 


Burglar Alarm, Detonating. W. Noblett, Chicago, Ill. 

Le Бувгеше, Circuit and Apparatus for Electric. Jas. Hamblett, Brook- 
yn, N. X. 

Dynamometcr. J. McCloskey, Boston, Mass. 


Electric Caules, Machine for Making. J. Farrell, (Re-iasue). 

Electric Cables, Machine for Making. J. Farrell, (Re- issue). 

Electric Circuits, Station Call for. Т. W. Mather, New Haven, Conn. 

Electric Lights, etc., T., wer for. C. D. F. Smith, Aurora, Til. 

Beca масе Dynamo. W. В. Е. Elphenstone, and С. W. Vincent, 

ngland. 

Electric Machine, Armature for Dynamo. J. E. Giles, Hazicton, Pa. 

Galvanic Battery Cell. L. E. Felton, Pottsdam, N. Y 

Tueniating, Carrying and Laying Electric Wire. F.W. Brown, Rochester, 

Insulating Compound for Electrical Conductors, and Apparatus for Com- 
pounding the same. J. B. Hyde, (Re-issue). 

Insulating Material to Electric Wires, Apparatus for applying. J. B. 
Hyde, (Re-issue.) 

Insulator Telegraph. C. C. Hinsdale, Cleveland, Ohio 

Lightning Arrester. C. J. Shepard, Raymond, N. H. 


Харе, &c., Electrical Apparatus for Controlling. J. W. Osborne, Wash- 

gton, D. C. 

Telegraph, District, Police, or Fire. F. Pearce, New York, N. Y. 

Telegraphic Transmitter. М.Н. Dement, Chicago, III. 

Telephone Call Boxes, Automatic Crank Switch for. С. E. Scribner, 
Chicago, Ill. 

Telephone Receiver. S. H. Bartlett, and H. E. Waite, New York, N. Y. 

Telephone Support. C. H. Ohly, Sandusky, Obio. 

Telephonic Transmitter. H. Clay, Philadelphia, Pa. 

Voltaic-arc Light. W. Baxter, Jr., Jersey City, N. J. 


NOVEMBER 13th. 
Annunciator and Fire Alarm, Electric Hotel. A. T. Hess, Des Moines, 


Iowa. 

Bell, Polarized Electric. W.J. Bowen, Norwalk. Ohio. 

Clock, Electric. L. P. Schlaefli, Soleure Switzerland. 

Electric Currents, Apparatus for Regulating. S. Z. De Ferranti, and 
A. Thompeon, England. 

meee Light Circuits, Current Regulator for. C. R. Arnold, Philadelphia, 


а. 
ЕЕ CBS, Dynamo. 8. Z. De Ferranti and A. Thompson, 
ne an *. 

Electric Machine Regulator. Dynamo or Magnetic. T. A. Edison, 
Menlo Park, N. J. 

Electric Signal Box. J. C. Wilson, and M. G. Davis, Bos on, Mass. 

Electric Wire Conduit. B. A. Dryer, New York, N. Y. 

Electric Wires, Subterranean Line of. Н.В. Cobb, Wilmington, Del. 

Electric Wires, System of Laying Subterranean Lines of. H. B. Cobb, 
W шо Del. 

Electrical Conductor, Compound. L. Johnson, Vincennes, Ind. 

Electrical Signal. E. Dummer, Boston, Mase. 
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IMPROVED 


| | 
(әдіст | . 
ON TRIAL" Screw Machines 


OF EXTRA STRENGTH AND POWER, 
OF A SUPERIOR DESIGN AND FINISH. 


lar. 
| Cincinnati, Ohio. 
It is important to us that you mention this paper. 


The Babcock & Wilcox Co. 


WATER TUBE STEAM BOILERS, 


107 Hope St. | 30 Cortland 
GLASGOW, | 1 
Branch Offices: 
BOSTON : 50 Oliver Street 
PHILADA: 32 N.5th Street. 
PITTSBURGH: 91 4th Ave. 
ICHICAGO : 64 S. Canal St. 
CINCINNATI: 64 W.3d St. 
ST. LOUIS: 707 Market St. 
NEW ORLEANS: 
54 Carondelet St. 
SAN FRANCISCO : 
50 S. Mission St. 
HAVANA: 50 San Ignacio. 
Send to nearest office for circular. 

The favorite for Electric Lighting Purposes. 

In use by various Edison and other Electric Light- 


ing Co's, in United States, England, France and Italy. 


With Automatic Wire 
Feed. 


Screw and Machine Co. 
712 Cherry St., Phila., Pa. 


>JUST OUT.< 
ELECTRICITY 


Theory and Practice, 


The Elements of Electrical Engineering. 


A clear explanation of the scientific princi- 
ples and the practical appli- 
cations of Electricity. 


Lieut, BRADLEY A, НИН, 


8vo. Cloth, 180 Illustrations. Price $2.50. 


D. VAN NOSTRAND, Publisher, 
23 Murray & 27 Warren Sts., NEW YORK. 
Complete Catalogue of Electrical Books will be 


sent to any address on application. 


is 


>EQUITABLE< 


LIFE ASSURANCE SOCIETY. 


OF THE UNITED STATES. 
No. 120 BROADWAY, New York. 


JANUARY 1, 1883. 


(On 4% per cent. Basis.) (On 4 per cent. Basis.) 
Assets, 848, 025, 751 | Assets, - $48,025,751 
Liabilities, 37,367,076 | Liabilities, 39,949,454 


Surplus, - $10,658,675 | Surplus, - $8,070,296 


Ratio of Surplus to Liabilities of the leading life insurance 
companies оп a four per cent. basis: 


ASSETS. LIABILITIES. SURPLUS. RATIO. 
EQUITABLE............. $48,025,751 $39,949,454 $8,076,296 20.21 
NEW YORK............ 50,800,396 43,760,183 7,040,213 16.09 
MUTUAL, N. Y......... 97,961,317 93,349,903 4,611,414 4.94 


The amount of New Business transacted in 1882 by the 
Equitable Life Assurance Society exceeded the largest business 
ever done by any company in one year. 


INDISPUTABLE INSURANCE 


AND 
‘PROMPT PAYMENT OF CLAIMS. 


The Equitable having declared its policies, over three 
years in force to be Indisputable, will pay all such indisput- 
able policies at maturity, without rebate of interest, immediately 
after the receipt at the Society’s office in New York, of satisfac- 
tory proofs of death, together with a valid and satisfactory dis- 
charge from the parties in interest. 


HENRY B. HYDE, President. 


JAMES W. ALEXANDER, ist Vice-Pres. 
SAMUEL BORROWE, 2d Vice-Pres. 
WILLIAM ALEXANDER, Secretary. 


Life Insurance Agents desiring to connect themselves with 
THE EQUITABLE LIFE ASSURANCE SOCIETY in which they will 
enjoy the greatest facilities for transacting business, may com- 
municate with the officers at 120 Broadway, New York. 
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CHURCH'S PATENT IMPROVED 
DOUBLE SPEED INDICATOR 
Either Right or Left. 


— 


MONTGOMERY & co., 


Importers of Stubs’ Files, Tools «б Steel, 
~ GROBET SWISS TILES. CHESTERMAN’S TAPES, RULES, іс. 
Horse Shoe Magnets. Hubert's French Emery Paper. 
WM. SMITH & SONS! CELEBRATED MUSIO WIRE. 
105 Fulton Street, М. Y. 
GEO. W. MONTGOMERY. GEO. W. CHURCH. 


Burke, Fraser & Connett, 


SOLICITORS OF PATENTS, 


(0 Spruce Street, New York. 


Careful and Thorough Work at Reasonable Prices. 
attention of the firm to all business. 


ELECTRICAL INVENTIONS A SPECIALTY. 


Foreign Patents procured. Opinions piven on questions of va- 
and infringement. Our Quarterly Circular, ** Patents 
nventions,““ will be sent to any one desiring it. 


Personal 
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THE NOTEMAN Telegra aw 
Rotary Engine and Pump бо, sata tag aa cana ыға 


1t is important te us that you mention this paper 
TOLEDO, Ohio. 


The Electric Storage and Light Co., 


Organized under Laws of Massachusetts, 
Light Generators. own the Patents for 


Noiseless, light running, 


ма ж, mien! SERRE S STORAGE BATTERIES 


motion. 
Two to twenty horse- —:OR -— 

didi Electrical Energy Accumulators, 
Especially adapted to pri- | 

vate plants, where space —: FOR :— 

is limited, 


Massachusetts, Rhode Island, and Connecticut. 


ED 


". H. BALCH, 86 Jonn St., New York Office, 95 Milk St., Boston. Mass. 


WESTON DYNAHMO-ELEGTRIC MACHINE. ++ | JEROME B. SECOR, 


Manufacturer of 


geendet, eee SEWING MACHINES 


ө е 

“Electroplating & Electrotyping, : 
refer to all the principal Stove Manufacturers, Nickel And Mechanical Toys, 
end Silver Platera in the country. Over 1800 now in 
‘Anodes, Nickel Salts, Polishing Compositions BRIDGEPORT, - CONN. 
of all kinds, and Plato variety of aupplies for N eh 
Silver, and’ Gold Pla ; also Bronze and Brass Solu 
tions. Complete outfits’ for plating. Estimates and 
catalogues furnished upon application. SPECIALTIES : 


Cast Iron Locomotives, Mechanical Singing 


HANSON, WANWINKLE & Co., Sole Ag'ts, | mias, манен and Autemngtie Tors, Al., 


NEWARK, N. J. strel Troupes, Fairy Sewing Machines, &0. 
— еі [A very fine outfit of the Best Machinery for 
New York Office, Nos. 92 & 94 Liberty Street. making Metal Electrical Apparatus. 


ORDERS SOLICITED. 


THE ELECTRIC GAS LIGHTING COMPANY, 


OF BOSTON, MASS., 


Owns the PITT—TIRRELL—SANDFORD—CUTLER—NORTON—PACKARD—WARREN, and other valuable patents, which 
cover broadly the popular AUTOMATIC and PENDANT SYSTEM 


of lighting gas by electricity, now extensively used in private dwellings, public buildings, banks, stores, offices, fire department 
houses and manufacturing establishments, in the leading cities of the country, it being the only e working system ever 


devised for the purpose. 
This Company is now prepared to furnish to licensed agents a full line of its improved and perfected 


ELECTRIC GAS LIGHTING APPARATUS, 


at reasonable and uniform prices. Its burners are made in a thorough and workmanlike manner, by electrical machinists of exten- 
sive experience in this line of work, and are warranted as first-class standard goods. 

As there are infringers making and selling imperfect and unsatisfactory apparatus, the public is hereby informed that it is not 
safe to purchase ELECTRIC GAS BURNERS of others than the LICENSED AGENTS of this Company. All applications for Licenses, 
Descriptive Circulars, Price Lists, etc., should be addressed to 


The Electric Gas Lighting Company, 


LOUIS W. BURNHAM, President and Business Manager. No. 45 MILK ST. BOSTON, Mass. 
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CAMPBELL Two tei; PONY JOB PRESS. 


——— 2500306 
2222 == м ү IMPRESSIONS 


Per Hour. 


| — { еф bc "EE =. — EE 
ү Жуу "an i | 


— 


TNG {8 222 , 1 
za саг + " The most rapid and 
profitable 


PRINTING PRESS 


VO manufactured for Mer- 
~ cantile and Job Offices. 


ETC UA вец 


For Catalogue and full 


particulars, address, 


Campbell Printing Press & Mfg Co, 


145 Monroe St., CHICAGO. 45 Beekman St., New York. 


POPULAR SCIENCE. 
The Humboldt Library of Popular Science contains such stand- | ‘‘The Origin of Nations,” by Prof. RAWLINSON. 


ard works as ** The Naturalist on the River Amazons,” by H. W. BATES. (In 2 
“ The Wonders of the Heavens,” by FLAMMARION, (illustrated.) parts). 
„Man's Place in Nature,” by HUXLEY, (illustrated). ‘ Town Geology,” by Canon KINGSLEY; and many others. 
“ Scientific So hisms" anti-Darwinian) by Rev. DR. WAINWRIGHT. PRICE 15 CENTS EACH NUMBER. 
ii Oriental Religions,” y Looe Write for a Catalogue, oF ne е postage stamps for a 
Forms of Water,” by TYNDALL, (illustrated). J. FITZGERALD & 00., Publishers, 20 Lafayette Place, New York. 


PULLEYS, SHAFTING, HANGERS, ETc., 


+A SPECIALTY 


PROGBESS MACHINE WORKS, 


ESTABLISHED 1884. 


Send for Illustrated Price List to the Manufacturers 


A. & F. BROWN, 


No. АЗ Park Place, 


57, 59 and 61 Lewis Street, NEW YORK. 


yo Е 62, 64 and 66 Cannon Street. 


Blanks and Shells Made to Order from Brass, Copper, or German Silver. 
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Price $3.15, complete with 


Battery, Book of Instruc- 
tion, Wire, Chemicals, and 
all necessary materials for 
operating. 
"Morse" Instrument alone, 
without battery, - - $3.00 
“Morse Instrument without 
ba:tery, and wound with 
fine wire for lines of one 
to fifteen miles, - - 3.75 
Cell о? battery complete, - ‚65 
„Morse“ Learners’ Instru- 
mene without battery, 
gent by - - . 8.50 


(Dattery cannot be sent by mail.) 


“Morse” Learners Instrument 


66 ~ 
is a full size, well made, complete M 
The Morse” TELEGRAPH APPARATUS, of the latest ant 
best form for learners, including handsome Giant Sounder and Curved Key 
and a large Cell of the best Grav ity Battery, latest form. ; 
It is the best working set of Learners’ Instruments for short or long lines, from a 
few feet up to twenty miles in length, yet offered. 


You are Sure of getting the BEST THAT IS MADE if you select the “MORSE.” 


Goods sent C. O. D. to all points if one-third of the emount of the bill is sent with 
with th 
Draft, Postal Money Order, or Registered Letter, Favorable arrangements made with Agents ev — — e 


tF We will in every case refund any remittance mad f 
to be entirely satisfactory. d e us for these goods, if they are not found 


J. H. Bunnell & Co., 112 Liberty St., New A 


ШЕГЕ CHARLES WILLIAMS, ЈР. 
Coe Brass Manufacturing Co. rn звене. Е 


Manufacturer of 


TORRINGTON, Conn. (U. 8. A) 


Manufacturers of 


SHEET BRASS, COPPER, AND GERMAN SILVER. 


* Brass, Copper, and German Silver Wire and Rods. * 


Zinc Rods for Battery Purposes 


PURE COPPER WIRE made from BEST LAKE 
- SUPERIOR COPPER, Conductivity Guaranteed. 


TELEPHONIC, TELEGRAPHIC, 


ELECTRICAL INSTRUMENTS, 
Electric Bells, Galvanic Batteries, Wire, 


MAGNETS, «с. 


Wholesale and Retail Dealer in 


TELEGRAPH & TELEPHONE LINE MATERIALS 


OF EVERY DESCRIPTION. 


THE The Only Telephone 
“ELGIN” 5 109 and 118 COURT STREET, 
r use the BOSTON, Mass. 
TELEPHONY TENE TUBULAR + STEM 


FOR PRIVATE LINES. 
«Made Wholly of Metal. | 
Nickel Plated nd 
Highly Polished 


Acknowledged by àll to 
be the Neatest and 
Working Mechanics! 
„ ever intro- 


Pis $5 Per Set (2) 


200 feet Wire, 
with с Pall opere for No. 2 Main St. 
putting up. ELGIN, Lane Co., III., U. 8. A. 


L. C. TILLOTSON & CO., Agents for New York, 5 & 7 Dey Street 


on Rear Plate, 
Making it Self-Support- 
ES ing, requiring no screw or 
j oracket to hold it in place. 
Beware of Imitations! 


Address, for Descriptive 
Circular, 


Elgin Telephone Co. 


Prof. Curt W. Meyer’s Electri- 
cal Cabinet, with Elementary Guide 
in Electricity, consists of electrical 
glass plate machine, with conductor 
Leyden jar and discharger ; electrical 
cannon; ball electrometer; head of 
medusa; set of bells; electrical 
orrery : chain ; box of amalgam ; all 
contained in a neat case, for $15.00. 


ALL KINDS OF EXPERIMENTAL APPA- 
RATUS FOR SCHOOLS. 


Address for circular, 
CURT W. MEYER, Ii Dey St., N.Y. 


The Best Open С Circuit Battery 


In every respect, beyond any question whatever. 


SUPPLANTING ALL OTHERS. 


With its introduction, Battery Trouble and Battery Expense 
become things of the past. Now almost universally used 
by the Telephone Exchanges of the whole country. 


SEND FOR CIRCULAR AND SCHEDULE OF PRICES. 


Single Cells, - а 


MANUFACTURED AXD SOLD BY THE 


Law Telegraph Co., 140 Fulton St. New York. 
* LECLANCHE BATTERY. 


wy wm (PATENTED.) 
ES — 
m GREAT TELEPHONE BATTERY, 
7 Рр м THE REALIZATION OF 


иш! snl 


SIMPLICITY AND EFFICIENCY 
In Electric Open Circuit Batteries. 


Free from acid. Emits no odor. Does not get out of order. Lasts without renewal from six months to 
several years, according to use. 
ADOPTED AND USED BY 


all the Telephone Companies and Exchanges in the United States 
The Prism Battery is more easily and cheaply cleaned and renewed than any other battery. Beware of 


INFRINGEMENTS AND WORTHLESS IMITATIONS. 
Every genuine Leclanche Battery has the words Pile-Leclanche stamped on the carbon 


he ad, jar 8 and prisms. All others are spurious. 
“ Prism and Porous Cell Batteries for sale in any quantity. Zinc and Sal Ammoniac of superior апау 


THE LECLANCHÉ BATTERY CO., 
OR 149 West 18th Street, New York, 


L. G. TILLOTSON & CO., General Agents, 
В & 7 Dev Street. New York. 


DR. JEROME KIDDER’S 


ELECTRO-MEDICAL APPARATUS 


ARE THE BEST, as verified by the Many Awards they Have Received, as well as the CONTINUED 
ESTIMON FROM LEADING SCIENTIFIC PRACTITIONERS. 


They are P by letters-patent for improvements rendering them superior to all others, acknowledged by 
awards of First Premium at Centennial; Also, First Premium hy American Institute, from 
1872 to 1882 inclusive; Two Silver Medals at Ginelanatl Indust rial Рр ой in the Fall of 181 
and Two Silver Medals in Fall of pem the highest awards given. Silver Medal at Char- 
leston, (8. C.) Exhibition, Fall of 182. GOLD MEDAL was awarded ded by American Insti:ute іп 
1875, to distinguish the Apparatus as of the First Order of Importance :— 

; D& JEROME KIDDER’S IMPROvED No. 1. Physician's Office Electro-Medical Apparatus. 

IMPROVED No. 2. Physician’s Visiting Machine, with turn-down Helix. 

IMPROVED No. 3. Physician's Visiting Machine (another form). 

IMPROVED No. 4. Office and Family Machine. 

IMPROVED No. D. Tip Battery, Ten-Current Machine (see cut), a most 
perfect and convenient apparatus, the invention of Dr. Kidder. 
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WE ALSO MAKE AND KEEP ON HAND 
——B SUPERIOR CALVANIC CELL BATTERIES, ~+- 
From Six to Thirty-six Cells. 


| Also, Combined Galvanic and Faradaic Apparatus; and an 
For Illustrated Catalogue, Address: Im ed Pocket Induction Ap tus. 


Jerome Kidder Manufacturing Со. 820 Broadway, М. Y. 
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F. E. KINSMAN & СО. | WRIGHT & BROWN, |`; sss AMPLIFYING 
145 Broadway—86 Liberty Street, Solicitors of ma 


—— AMERICAN AND FOREIGN PATENTS, MIR 
Telephone, Telegraph and Electric Light! 1 Pemberton Sq., Boston, Mas, 


The Latest and Best. 
These new instruments embody 
DEALERS ELECTRI Goo 
IN CAL DB. Refer to CHARLES WiLLIAMB, Jr., Manufacturer of 
Inventors’ and Manufacturers’ Agents. |Electrical Instruments, Boston. 


recent and important improve- 


ments. They excel in clear- 
ness and volumeof Tone. 
The only durable and reliable 
substitute for the Electric Tele- 
phones. Highly commended by 
A EU business men. Work Two 
—— k 0d7 miles. Price, $10 per set. 

> "4 Used with Galv. Steel Cable Wire, price Bots. 
«АЕО, Or TA | per rod. Illustrated circulars and testimonials sent 

; ee. (Mention THE ELECTRICIAN.) 


| T () Tle ІШ ACHES, +. . | Holloomb & 00., Atwater Building, Cleveland, 0 
: ШЇ ^5 nai " SEM | J. H LONGSTREET, 


Manufacturer of 


Phosphor-Bronze Telephone Wire. 
3 mesmpooses толешат, қалт re eot wewene J elegraph Instruments, 


Acoustic Telephones. Will not STRETC 
ACIDS and DAMPNESS. TENACITY or than Yount Tie gt weight 
per 


r mile, ==: AND :— 
“ЗІ 20 1-22. 1 OALOULATED | 
dives, |PMMETER| Pin Ипа. | Bram. ip hn ELECTRICAL APPARATUS 
16 0 ш. About d Ibs. About zn Ibs. e Ohms. ot т iptlon. 
| 8 | Ot ¶— | ^" 4o" |“ 106 " j| 90 "| 


PHOSPHOR-BRONZE RODS, SPRING METAL AND WIRE, superior to German silver or 
brass for Electrical Apparatus. Already extensively used throughout the country. Address NO. 9 B A R C L AY S йү 


THE PHOSPHOR-BRONZE SMELTING CO. (Limited), | New York. 


512 ARCH STREET, PHILADELPHIA, PA. CHARLES L. BL Y, 
Owners of the U. 8. Phosphor-Bronze Patents. Sole Manufacturers of Phosphor-Bronze in the United Statee (Successor to STEARNS & GEORGE,) 


"| Telegraph and Telephone Line Contractor, 


-- Gelatinized Fibre.“ — == 
(Trade Mark.) |^ — FOR SALE 
== THE BEST INSULATOR KNOWN. TWO DYNAMO-ELECTRIC MACHINES, 


Each of 5,000 Candle Power, 
DOPTED by all the leading Electric Light Companies, and manufacturers of| Made by J. E. BRAUNSDORF, New York, 


Electrical Machines in the United States, as a substitute for hard rubber, being IN GOOD RUNNING ORDER, 
a far better non-conductor, more durable, and costing less than half as much.| ALFRED F. MOORE, 3d and Race Sts., 
Send for samples, circulars, and prices, to PHILADELPHIA. 
COURTENAY & TRULL, ESTABLISHED MEM ақан 
P. Q. Box 2905. 


No. 17 Dey St., New York. PLA. TIN INUM. 


SPENCER & CROCKER’S 
“POCKET ELECTRO-MAGNETIC MAGHINE, 3 as noxp venzer moo Tonk 


These new and powerful portable machines 


ее [o style a кы рома bape әна n ІШ) (ШШШ © H A R L E 6 C в & H E L L E Y, 
Printer, 


embodying important improvements, v ereby 
an electric current of much greater intensity 

10 & 12 Oollege Place, and 66 Park Place, 
NEW YORK. 


and lo ger duration is produced with the same 
charge n in any instrument extant. 

885 compie with one pair of sponge 
electrodes and fine electrode handles, & vial of 
bi-sulphate of mercury, and one spoon, $7.50. 


Specialty:—Fine Pcriodical and Pamphlet Work. 


ANDERSON BROS., 


co PEEKSKILL, N. Y. 
Manufacturers of 


Telegraph-e 


>Electrical 
Instruments & Supplies 


The cut shows zincs and 


Tak Гы шаш" 


A complete assortment of Surgical 
Instruments made for our trade by 
Tiemann & Co., Shepard & Dudley, Cod- | 
man & Shurtleff and others, also Trusses, | 
Supporters, Crutches, Batteries, and 
FOREIGN GOODS OF OUR OWN IM- 
PORTATION, constantly in stock. Or- 
thopedical Apparatus, Elastic Stock- 
ings, etc., made to order. 


WHOLESALE and RETAIL. 
Send for our New Illustrated Catalogue, postage 6 cts. 
SPENCER & CROCKER, Ohio Dental and Surgical Depot, 
117, 119 & 121 West Fifth St., - - Cincinnati, Ohio 


— — — — — 
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| FLEISCHMANN’S 
Waterbury Brass Co. (Commercial — sELECTRIS BELL OUTFIT 
MANUFACTURERS OF А y4 C ^ 63 EN Se 
SHEET BRASS, BRASS RODS C NION LNS. O. Se] эсомвиктве n 
and PURE COPPER WIRE for 5 I alt W 
ELECTRICAL PURPOSES. ALFRED PELL, UO ve UNT 
Resident Manage. * Sos tis 
* "s | а W 
37 © 39 Wall Street. Nn . 
296 BROADWAY, New York. = 


128 EDDY ST., Providence, R. I. Crude and Refined. 


For Electrical or Chemical purposes, by 


the case, barrel or carload. 


J. W. JONES, 124 Water St.. New York. 
p 


САВЕОЕ POINTS 


—:FOR :— 
Electric Lamps and Plates for Batteries. 


We make a superior carbon for electric 
npe: Btraight, burning with & clear white 
light, and of the greatest possible durability. 


Our Battery Plates are the best 
in the market. 


BOULTON CARBON CO. 


Mills at Waterbury, Conn. 


WILLIAM LANC, 


Manufacturer of 


METAL GOODS, 


Cor. So. 6th & First Sts., 


WILLIAMSBURGH, L. I., М. Y. 


LIVERPOOL 


AND 
LONDON AND GLOBE 


INSURANCE CO. 
WILLIAM & Pine Srs., New Yonk 


AMERICAN ELECTRICAL WORES, 


MANUPACTURERS OF PATENT FINISHED 


PAKAFFINE WAX. 


For Circulars. = = | 
"RAPID" "шлш" 9375 
| Complete, л uar etc. і 


FLEISCHMANN'S ELECTRIC WORKS, 


1226 Chestnut St., Philadelphia, Pa. 


ROYAL 


А (FIRE) 
INSURANCE COMPANY, 


Of Liverpool, England. 


Established 18465. 


Head Office Metropolitan District: 


41 & АЗ WALL STREET, New York. 
TRUSTEES : 


ADAM NORRIE BENJ. B. SHERMAN, 
ROYAL PHELPS. 


E. F. BEDDALL, Manager. 


Cleveland, Ohio. | ww. w. HENSHAW, Ass't Manager. 


ALFRED Е. MOORE, 


Manufaoturer of 


INSULATED TELEGRAPH WIRE. 
TELEPHONE AND ELECTRIC CORDAGE, >l NS U LAT E D W | R E 


ELECTRIC LIGHT WIRE, 


Ge OP ETAT ыға ыстықты RES r кз, R LLLI DUNT CEST UN Ou атақты Жо, О, ОЮ 


Elect 


а Dro? 
FE :::: ß ̃⁊ͤ ͤ ̃ è ß АРИР PREDA PRO RISUS 


rie Light, 
MAGNET WIRE, PATENT RUBBER COVERED WIRE, Telephone, WIRE. 
е Encased Wire, Anti- 
Burglar Anduedtea, Aerial and Underground Cables ste. Telegraph, 


OFFICE AND FACTORY, | 


67 STEWART STREET, Providence, R. I. 
EUGENE F. PHILLIPS, Pres. W. N. SAWYER, Sec'y and Electrician. 


ARC AND INCANDESCENT LICHT. 


Unite d States Illuminating Co. 


Sole Grantee of all Patents and Rights 
owned by 


THE UNITED STATES ELECTRIC LIGHTING cu. 
for the City of New York and vicinity. їс => 8 


The Machines and Lamps manufactured for this Company are under | - | = 
patents of Maxim, Weston, Farmer and others, and 
comprise all the latest improvements in Electric Lighting. 


/ 
са” ба» 
E 


К пг ДЕ 


OFFICE, ANNUNCIATOR, AND MAGNET WIRE. 
Flexible Cordage, &c., &c. 
200 & 202 N. THIRD ST., - Philadelphia. 


LATEST 


PORTABLE BATTERY. 


Small in size. Weighs only 4% 
Ibs. Powerful as the largest. 


Combines all advantages of the 
best with many decided improve- 
ments. Book of Instruction with 
each. No Physician or house- 
hold should be without one. 


AGENTS WANTED. 


All kinds of Blectro-Magnetic Appa- 
ratus Made and Repaired. 


Dr, JAMES GLASS, 


EUCENE T. LYNCH, 
President. 


E TERUEL MADRE LR 


lr 


TERRE 


1210 FILBERT STREET, 
PHILADELPHIA, Pa, 


н Rp UH HUS: Н 
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Partrick & Carter, Premium 


& 

Е 

d E 

——Im— E а 
E LJ 
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Learners’ Apparatus. 


Only $5.00. Not the Cheapest, 
but Guaranteed the Best. ¢ 


The PREMIUM LEARNERS’ APPARATUS Азр OvTPIT 
comprises the famous “Мет Giant Sounder, per- 
fected,” and “ New Curved Key,” placed upon a 
splendidly polished base, with a cell of Callaud Battery, 

hemicals, Office Wire, and an excellent Book of In- 
struction, for $5.00, when the money accompanies the 
order. The great number of these Instruments in use 
is the best testimonial that can be offered. 
Price, Complete Outfit, Money in advance, 85.00 

“  Insuum't without Battery “ 4.2 

Instrument without Battery, by Mail. 

Money in advance, - 

Remittances should be made by P. О. Moner 
Registered Letter, Draft or Exprese, which 
safe delivery. Send for circulars. 


14 South 2nd St., Philadelphia, Pa., 


Manufacturers and Dealers in Telegraph, Tele- 
phone and Electrical Instruments and Sup- 
plies of every description. Send for Catalogues 
and Circulars. 2 


Send for our prices before purchasing 
elsewhere. 


4.75 


Order, 
insure 


>ARG-LIGHTS.< 


We desire to call attention to the BRUSH MACHINES we are now manufacturing, intended to give lights of 


about two-thirds of the power of our usual size of arc lights. 


They are fully equal to the ordinary size lights of other 


systems, and except in the amount of light, are the same in every respect as our other lights. 


Number of Machine. Number of Arc Lights. 


. 5 10 1200 
20 1200 

7 o 1200 

4 1200 


Prices of machines and lamps the same as the regular list. 
We shall commence this month the shipment of 


Nominal Candle Power. 


Our agents will 


RUSH STORAGE B 


Horse Power Required. 
6 
II 
15 
35 
ou estimates. 
ERIES to fill the large orders. 


fr 


which have accumulated on our books. We desire to state that these batteries are GUARANTEED by this Com- 
pany, just as all apparatus hitherto sold by us has been; and that the statements of our opponents regarding them, 
which have been so industriously circulated of late, are false in every particular. 


THE BRUSH ELECTRIC CO. 
No. 379 Euclid Avenue, CLEVELAND, Ohic. 


STANDARD ELECTRICAL WORKS, CINCINNATI, 0. 


Stevens’ Patent Top Contact Key, 
Price, $3.50 Each, Post-paid. 


Standard Home Learner. 


‘Galvanized Telegraph Wire, 


All Numbers and Grades. 


—7 | & BRACEETS AND PINS, + 
07 _ INSULATORS 


GLASS and PORCELAIN, 


CROSS ARMS, | 
OFFICE WIRE, 


Top Contact, Top Connection, 


Annunciator Wire, Anti - Paralytic, Non-Sticking, 
POLE RINGS, Easy Working. Thoroughly 


Tested, and Universally approved 
POLE STEPS, 


PRICE, COMPLETE WITH BATTERY 


Book of Instruction, Wire, «с, - 83 50 Standard Telegraph Key, $2.75 

Instrument, only, = a œa - 2.80 LECLANCHE Bunnell Steel Lever ©“ 00 

Instrument, wound with fine Wire, - 3.50) —AND— Legless Rubber Base ** 2.25 

Instrument, all Brass - - - 5.00 | s VIT TERIES Giant Sounder, 3.50 
> , | « 

Instrument, all Brass, Nickel Plated, G.00 | GRA Y BAT d Pony 46 - = 3.00 

Instruction Book, - - - - 15 Cts. | Office Fixtures, Tools, 80, Send for Illustrated Catalogue 


SOME OF OUR SPECIALTIES ІН ELECTRICAL SUPPLIES. 


ELECTRIC LIGHT 


CARBONS, 


MANUFACTURED BY A NEW PROCESS 


Burn Clearer, Steadier and Longer 


THAN ANY OTHER. 


ALL STRAIGHT AND PERFECT. 
| SATISFACTION GUARANTEED. E 


ALL ORDERS FILLED PROMPTLY BY 


L. G. TILLOTSON & CO, 


General Eastern Agents for the American Carbon Co. 
эж ELECTRIC THERMOSTAT 


— INDUCTION COILS._. 


14 


ALL SIZES 
F= ү From 
Tne Electric Thermostat is for use in automatic fire еше or 
systems, for si ing the rise in temperature wherever JE ko E $ 4 O C) 
they may be placed, through an electric circuit and alarm bell. n9 ‚ 
е contact points are of platinum, which makes them more — — 
durable and less liable to by oxidation than the old i ) Upwards. 


le thermostats, where the contact is made by mercury. 
ce, $1.50 each. Liberal terms to the trade. ЕАР ae Pe 


> ELECERIC + LIGHT + SUPPLIES. < 


Porcelain Insulators and Knobs of every description. Deep Groove Screw Glass Insulators. 
Hard Rubber Window Tubes, all sizes. Soft Rubber Tubes in 50 feet lengths, all sizes from 
vs inch to g inch diameter. 

Insulated wires, all sizes. Adhesive Insulating Tape, for wrapping joints. | 

Gelatinized Fibre, Red, Black, and White. MAN W. 

CARBONS, plain and coppered, the best made, at bottom prices. Porcelain Cleats, double and single. 


Remember. that besides being Manufacturers, we are General Dealers in everything in the shape of Electrical Apparatus. If you are in want of anything 


in any line of Electrical Supplies and do not know where to find it, send your order to us, and if it is not to be found in our immense and varied stock, which 16 
probably will be, we will get it for you at bottom prices. 


Manufacturers, Importers, and Dealers in 
TELEGRAPH, TELEPHONE & ELEOTRIOAL SUPPLIES 
g Е OF EVERY DESCRIPTION, 


1) 5 & 7 DEY STREET, М.Ү. 
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ESTABLISHED 1831. CAPITAL, $1,500,000. 


| Г 25 ndi iE: NS „ PHILIP L. MOEN, Pres't & Treas. 
$E Ў CHAS. F. WASHBURN V Pres, & Seo 
» CHAS. H. MORGAN, беп" Sup't. 
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QUIN8IGAMu. D WORKS. 


21 ex = 
. ү ——— 
GROVE STREET WORKS. 


WASHBURN & MOEN MANUFACTURING COMPANY, WORCESTER, MASS. 


Patent Galvanized Iron and Steel Telegraph and Telephone 


our wire, e x gd „55 toineure the highest ue rd т ише t тіге ta b. Е 
е us о ворріу per Ae w long ja 


Жан ns 
of the wire. Express attention has been paid to the special demands for the Telephone Service Ale our На. raph and Tel Telephone hone Wie: ie lon 


NN T лл. VVV Serengeh an ne Conductivity. Our тези pror oren р 
^ without flaw or weld, avoiding the need of frequent joints Our System of Galvanizing combinés in one 
wor. Send for Descriptive Pamphlets and Circulars. 2. К 
NEW YORK WAREHOUSE, | 
16 Cliff Street, 
NEW YORK. 


SIZES OF WIRE BY THE WASHBURN & MOEN, OR WORCESTER GAUGE. 


 WASHBURN & MOEN а, MOEN MANUFACTURING CO., General Offices, Grove Street Works, —" 2 


The United States Electric Lighting bo 


MANUFACTURERS OF 


WESTON DYNAMO-ELECTRIC MACHINES, 


ARC and INCANDESCENT LIGHTING, ELECTRO-PLATING, кё 
Maxim Incandescent Lamps. Weston Arc Lamps: 
WESTON AUTOMATIC REGULATORS, ELECTRICAL FITTINGS, SAFETY DEVICES, MOTORS, &c., 
Office: 59 & 61 LIBERTY ST., New York. 


2 
5 А 


GEORGE W. HEBARD, President. LEONARD E. Curtis, Secretary. PH. FERD. КоввеЕ, Treasurer. 


"n 2 ess К 2 
өлі is ees aie e. D vite 
"pr ",2 қ * A. 


MARCELLUS HARTLEY, EDWARD WESTON, Henry B. HYDE, ANSON PHELPS STOKES, WALTER T. НАЯ ж | 
Trustees: < JOHN A. STEWART, CHARLES R. FLINT, HENRY Day, ROBERT B. MINTURN, Loom гавра 
GEORGE W. HEBARD, LEONAD E. CURTIS. PHONES H. HUBDEBD: 877 OM i 
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ee. BL CUMMER + ЕМІН 
= * Awarded the 


* 
М 


TAINS. | — —$GOLD MEDAL +- 4 
AT THE CINCINNATI EXPOSITION, Ё 
The Ansonia Brass & 2 Co, — b: 2 


1 
E A Special Prize for Extraordinary Mer TOES 
Pure Electric Copper Wire, ALSO, THE HIGHEST AWARD AT LOUISVILLE, ` ч Е 


For Magnets, Telephones, Electric Lights, &c., 


тти FOR THE BEST AUTOMATIC ENGINE Sas 


Н. SPLITDURF’S PATENTED LIQUID INSULATION, covered —— T= 


with Cotton or Silk. 
——A LINE WIRE.R—— SENA LOT паре Catalogue. 


Fire Proof House & Office Wire for Indoor Use in Flectrio Lighting 3 
Wrought Metal Gongs, for Annunciators, Telephones, &c., Address, C M 
ZINC RODS, BATTERY COPPER, &c. U M ER ENGINE Com 
Nos 19 & 21 CLIFF STREET, - NEW YORK. CLEVELAND, Ohio. 


